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EDITOR'S    PREFACE. 


The  present  publication  is  the  first  volume  of  a 
work,  in  which  the  whole  of  the  observations  made, 
up  to  this  time,  by  Baron  von  Reichenbach,  on  the 
very  interesting  and  important  subject  on  which  it 
treats,  are  to  be  permanently  placed  on  record ;  and, 
at  the  request  of  the  Author,  I  have  undertaken  to 
lay  these  researches,  as  they  shall  appear,  before  the 
British  Public. 

The  present  volume,  which  includes  all  that  has  yet 
been  published  in  Germany,  consists  of  two  Parts. 

Part  I.  is  a  new  and  improved  edition  of  that  part 
of  the  work  which  was  published  by  the  Author  in 
LiEBio's  Annalen,  March  and  May  1845 ;  but  no 
essential  alteration  has  been  made  in  it.  It  contains 
a  general  historical  sketch  and  summary  of  the  whole 
investigations,  as  made  up  to  the  latter  part  of  1844, 
when  it  was  written ;  and  only  enters  into  such  details 
as  appeared  necessary  to  establish  the  existence  of  the 
new  Imponderable  or  Influence,  Odyle ;  and  to  trace 
it  in  the  numerous  sources  from  which  it  is  found  to 
flow.  These  are,  magnets,  crystals,  the  human  body, 
the  sun,  the  moon,  the  stars,  heat,  electricity,  friction, 
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chemical  action,  and  the  whole  material  universe ;  and 
the  reader  will  find  various  interesting  and  valuable 
applications  of  the  facts  thus  ascertained ;  for  example, 
to  the  explanation  of  corpse-lights,  the  origin  of  many 
ghost-stories,  and  further  on,  to  dietetics,  &c.  None 
of  these  sources  of  odyle  are,  in  Part  I.,  treated  fiilly 
or  minutely.  The  experiments  detailed  in  it  were 
made  on  upwards  of  twelve  sensitive  persons,  of  whom 
one  half,  those  who  exhibited  the  highest  degree  of 
sensitiveness,  were  females  affected  with  various  dis- 
eases of  the  nervous  system,  while  the  remainder  were 
strong  healthy  men.  It  is  necessary  here  to  mention 
this,  because  in  various  passages,  written  in  1844,  the 
Author  expresses  the  opinion  which  he  then  held,  that 
the  sensitive  state  is  essentially  a  morbid  one,  and 
that  perfectly  healthy  persons  are  perhaps  never  sen- 
sitive. His  subsequent  researches,  as  detailed  in  Part 
II.,  have  proved  the  fallacy  of  this  opinion ;  but  the 
original  passages  remain,  and  might,  without  explana- 
tion, puzzle  the  reader. 

Of  this  First  Part,  or  general  summary  of  the  in- 
vestigations down  to  the  end  of  1844,  I  published  an 
Abstract  early  in  1846.  My  object  in  doing  so,  was 
simply  to  direct  the  attention  of  my  countrymen  to 
those  admirable  researches ;  and  to  render  the  work 
more  readable  and  popular,  I  condensed  the  trans- 
lation into  about  one-half  the  bulk  of  the  original, 
without,  however,  omitting  any  essential  point.  The 
abridged  portions  were  those  consisting  of  minute  and 
often  repeated  details  of  the  experiments,  essentially 
necessary,  no  doubt,  to  the  permanent  value  of  the 
work,  as  embracing  the  evidence  produced ;  but  not, 
in  all  their  details,  required  for  the  purpose  of  direct- 
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ing  public  attention  to  the  subject ;  especially  as  I 
always  intended  to  translate  the  complete  work  when 
it  should  appear.  I  was  well  aware,  and  mentioned 
in  the  preface  to  that  Abstract,  that  I  was  not  doing 
full  justice  to  the  Author,  in  omitting  any  part  of  that 
evidence,  but  I  felt  convinced,  that  in  the  meantime, 
a  more  popular  sketch  would  answer  better  the  in- 
tended purpose. 

The  reception  of  the  Abstract  in  this  country,  so 
much  more  favourable  than  that  accorded  to  the  ori- 
ginal on  the  Continent,  has,  I  think,  fully  justified  this 
abridgement.  I  now  present  to  the  public  Part  I.  in 
its  full  extent,  and  in  a  permanent  form ;  and  I  am 
persuaded  that,  on  comparison  with  the  Abstract,  it 
will  be  found  that,  in  every  point  but  that  of  the  full 
detail  of  aU  the  numerous  and  similar  experiments,  the 
summary  of  Baron  von  Reichenbach  was  faithfully 
represented  in  that  publication. 

The  very  favourable  manner  in  which  my  Abstract 
has  been  received  in  this  country,  demands  my  warm- 
est acknowledgements.  Not  only  was  the  edition 
very  rapidly  sold,  but  I  have  been,  ever  since  1846, 
favoured  with  letters  of  enquiry  concerning  a  new 
edition,  and  of  high  approval  of  the  work,  so  nume- 
rous, that  I  have  found  it  quite  impossible  to  return 
answers  individually  to  nearly  the  whole  of  them.  I 
beg  here  to  apologise  for  all  omissions,  and  to  explain, 
that  I  should,  long  ere  this,  have  republished  the 
Abstract,  had  I  not  been  in  constant  expectation  of 
receiving  from  the  Author  the  succeeding  parts  of  his 
great  work,  which  I  had  undertaken  to  publish  in  full. 
The  present  volume  is,  then,  the  commencement  of 
that  publication,  delayed  for  reasons  which  are  given 
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in  the  Author's  Preface.  But  I  may  here  state,  that 
the  chief  of  these  is  not  there  suflSciently  brought  into 
view ;  namely,  the  fact,  that  upwards  of  three  years 
were  devoted  by  the  Author,  after  publishing  the 
summary  in  1845,  to  a  laborious  and  minute  study  of 
all  the  branches  of  the  subject.  The  results  of  these 
three  years'  researches,  (as  far  as  they  concern  only 
one  of  these  branches,)  are  now  given  in  Part  II., 
which,  if  published  much  sooner,  must  necessarily  have 
been  far  less  complete  than  it  now  is. 

It  may  here  be  mentioned,  that  the  Abstract  of 
Part  I.  was  favourably  noticed  in  various  scientific 
and  literary  journals,  as  well  as  in  the  daily  press. 
Indeed,  up  to  this  time,  I  have  not  become  acquainted 
with  any  scientific  criticisms,  published  in  this  coun- 
try, on  the  Author's  researches,  which  require  any 
notice  from  me  in  this  place.  This,  as  will  be  seen 
by  the  Author's  Preface,  forms  a  strong  and  favourable 
contrast  with  the  reception  given  to  Part  I.  by  various 
men  of  science  in  Germany.  It  is  pleasing  to  reflect, 
that  a  work  so  truly  scientific  in  its  character,  has,  in 
spite  of  the  startling  nature  of  the  facts  recorded  in 
it,  received  from  the  British  public  that  respectful  and 
becoming  attention,  to  which,  from  the  known  scien- 
tific reputation  of  its  Author,  it  was  justly  entitled. 
It  must  be  gratifying  to  the  numerous  English  readers 
of  the  Abstract  to  know,  and  to  this  I  can  myself 
testify,  that  the  lamented  Berzelius  took  a  very  deep 
interest  in  the  investigation,  and  expressed,  in  a  letter 
to  the  Editor,  his  conviction,  that  it  could  not  possibly 
have  been  in  better  hands  than  those  of  Baron  von 
Reichenbach. 

So  much  in  reference  to  Part  I. 
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Part  II.  consists  of  several  sections.  In  the  first, 
the  Author  enumerates,  by  name,  upwards  of  fifty 
new  sensitive  persons,  of  whom  thirty-five  are  per- 
fectly healthy  and  vigorous,  yet  among  whom  he  has 
found  all  degrees  of  sensitiveness,  even  to  the  highest, 
and  whose  descriptions  and  statements  exhibit  a  per- 
fect harmony.  It  is  unnecessary  here  to  enter  into 
any  detail.  In  the  second  section,  the  author  insti- 
tutes a  minute  comparison  of  the  new  influence,  odyle, 
with  the  known  influences  or  imponderables,  heat, 
electricity,  and  magnetism  (proper) ;  and  establishes, 
in  a  very  beautiful  and  convincing  manner,  both  its 
great  analogy  to  these,  and  the  striking  diflTerences 
which  compel  him  to  distinguish  it  from  them,  and 
which  leave  no  choice,  for  the  present,  but  that  of 
giving  it  a  distinct  place  and  name,  although  future 
discoveries  may  possibly  enable  us  to  refer  aU  the  im- 
ponderables to  a  common  force.  But  that  time  is 
still  distant ;  and,  in  every  events  a  name  will  be  re- 
quired for  the  new  group  of  distinct  phenomena,  just 
as  we  find  it  necessary  to  apply  the  names  of  mag- 
netism and  electricity  to  two  such  groups,  the  close 
relation,  and  possibly  common  origin,  of  which  must 
be  universally  admitted.  These  sections  constitute 
the  Introduction. 

The  third,  and  chief  section  of  Part  II.  is  a  very 
full,  minute,  and  able  developement  of  the  various 
forms,  characters,  and  properties  of  the  light  given 
out  by  magnets  of  all  kinds,  and  visible,  in  the  dark, 
to  the  sensitive.  It  may  here  be  mentioned,  that  the 
Author  now  finds  fully  one-third  of  people  in  general 
to  be  more  or  less  sensitive.  This,  as  far  as  my  own 
observations  extend,  I  am  inclined  to  consider  as  not 
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exaggerated.  The  highest  degree  of  sensitiveness  is 
comparatively  rare,  but  is  still  common  enough,  even 
among  the  healthy.  This,  the  light  from  magnets^  is 
the  only  form  of  odylic  light  treated  of  in  Part  II. 
The  observations,  generally,  of  the  fifty  new  sensitives, 
are  first  given.  Then  come,  specially,  the  forms  of 
the  light,  such  as  glow,  flames,  fibrous  downy  light, 
scintillations,  and  luminous  nebula;,  vapours,  smoke, 
and  clouds ;  to  which  is  subjoined  a  most  ingenious 
theory  of  the  spectres  and  demons  of  the  Walpurgis- 
nacht  on  the  mountains  of  the  Harz  forest.  Next,  we 
have  the  effects  produced  on  it  by  different  media, 
such  as  rarefied  air,  or  the  vacuum,  water,  and  solid 
media.  The  colours  of  the  odylic  light  of  magnets 
are  then  treated  of;  and  the  Author  demonstrates  in 
it  the  presence  of  all  the  prismatic  colours,  very  often 
in  the  form  of  a  regular  Iris  ;  with  many  other  highly 
interesting  details.  The  next  investigates  most  suc- 
cessfully, and  with  most  beautiful  results,  the  remark- 
able effects  produced  on  the  light  and  its  colours,  by 
the  varied  positions  of  the  magnet,  and  by  the  mag- 
netism of  the  earth.  Lastly,  he  examines  the  effects 
of  giving  to  the  poles  of  magnets  differently- shaped 
terminations,  and  of  employing  disc-shaped  and  sphe- 
rical magnets.  The  results  are  singularly  beautiful 
and  interesting. 

The  last  section  consists  of  an  application  of  these 
most  remarkable  observations,  to  the  explanation  of 
the  Aurora  Borealis,  which,  in  fact,  the  Author  had 
produced,  with  all  its  characteristic  phenomena  in  high 
intensity  and  perfection^  and  in  a  form  visible  to  the 
sensitive,  in  the  last  mentioned  experiments  with 
spherical  magnets.     To  the  consideration  of  this  sub- 
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ject,  the  Author  brings  a  vast  store  of  valuable  infor- 
mation, and  all  the  resources  of  a  mind  accomplished 
in  physical  science.  The  result  is,  a  theory  or  ex- 
planation of  the  aurora,  which  must,  I  think,  be  ad- 
mitted to  have  the  highest  probability ;  and  to  be,  in 
the  present  state  of  our  knowledge,  the  best  within 
our  reach.  The  reader  is  referred  to  this  very  strik- 
ing chapter  for  all  details. 

Such  is  a  very  brief  and  condensed  sketch  of  the 
contents  of  Part  II.,  which,  as  the  reader  is  aware, 
now  appears  for  the  first  time. 

I  have  not  felt  justified  in  omitting  any  part  of  the 
Author's  Preface,  or  of  his  notes,  both  of  which  are 
controversial,  and  may  appear  to  some  rather  ener- 
getic in  their  tone.  But  as  they  contain  the  Author's 
replies  to  attacks  of  a  very  violent  and  unjustifiable 
kind,  which  have  been  widely  circulated  in  Germany, 
and  may  possibly  have  influenced  such  as  have  read 
them  in  this  country,  I  thought  it  but  just  to  let  him 
be  heard.  It  is  at  all  times  deeply  to  be  regretted, 
when  scientific  discussions  assume  an  angry  or  acri- 
monious tone ;  but  in  this  case,  there  was  nothing  in 
Part  I.  to  justify  the  style  in  which  it  was  treated ; 
and  consequently,  the  introduction  of  unscientific  lan- 
guage into  the  discussion,  must  be  ascribed  to  those 
who  so  unsparingly  employed  it  in  their  criticisms,  if 
indeed  we  can  truly  give  that  name  to  such  produc- 
tions, written,  as  they  are,  without  due  knowledge, 
either  of  the  subject  or  of  the  work. 

I  might  here  conclude ;  but  although,  in  this  coun- 
try, no  such  irrational  and  unwarrantable  attacks  have 
appeared,  yet  I  have  occasionally  met,  in  private,  with 
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persons  disposed,  like  the  German  critics,  to  reject 
the  whole  investigation,  without  even  giving  it  a  care- 
ful study,  or  indeed  any  study  at  all.  I  have  further 
observed,  to  a  certain  extent,  the  prevalence  of  very 
erroneous  views  as  to  the  proper  objects  of  scientific 
enquiry,  and  especially  as  to  the  true  nature  and  value 
of  scientific  evidence,  in  relation  to  obscure  and  diflS- 
cult  subjects.  I  trust,  therefore,  the  reader  will  ex- 
cuse me,  if  I  venture  to  trespass  on  his  patience  with 
some  brief  remarks  on  these  points. 

And  first,  as  to  the  objects  of  enquiry.  It  may  be 
safely  laid  down,  that  no  well-ascertained  fact,  or  series 
of  facts,  can  possibly  exist  in  nature,  which  are  not 
worthy  of  our  earnest  study.  It  is  no  answer  to  say, 
that  there  are  many  facts  of  no  practical  value ;  for 
the  fallacy  of  such  an  assertion  has  been  too  often 
proved,  by  the  unexpected  application  of  apparently 
trifling  facts  to  important  purposes,  theoretical  as  well 
as  practical.  When  Liebig  and  Soubeiran  first  de- 
scribed a  peculiar  volatile  fragrant  liquid,  produced 
by  the  action  of  bleaching  powder  on  alcohol,  this 
ftict  was  recorded,  and  stood  for  many  years  in  our 
manuals,  as  a  mere  curiosity  of  science.  Yet  when 
the  time  came,  this  insignificant  compound,  under  the 
hands  of  my  accomplished  colleague,  Dr.  Simpson, 
started  up  into  the  highest  practical  value,  as  Chloro- 
form. Had  all  the  properties  of  this  body  been  at 
first  carefully  studied,  we  should  not  have  had  to  wait 
till  1846  or  1847  for  this  boon  to  suffering  humanity. 
It  would  be  easy  to  fill  a  volume  with  parallel  cases, 
from  the  Steam  Engine  to  Gun  Cotton,  all  proving 
the  great  truth,  that  no  natural  fact  is  insignificant  or 
unimportant. 
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Secondly ;  as  to  the  question,  whether  the  pheno- 
mena studied  in  this  work  be  facts  or  not ;  I  may 
safely  leave  this  to  the  decision  of  the  careful  reader 
of  the  work  ;  and  I  shall  only  express  my  conviction, 
that  if  these  facts  be  not  facts,  then  do  no  facts  exist 
in  any  department  of  science. 

Thirdly ;  as  to  the  mode  of  investigation  adopted 
by  the  Author :  it  is  the  inductive  method,  the  same 
to  which  we  owe  all  the  progress  of  modem  science ; 
and  in  which  the  conclusions  are  deduced  from  care- 
fully observed  phenomena,  varied  by  experiments  per- 
formed with  due  attention  to  accuracy.  No  other 
method  is  known,  by  which  natural  phenomena,  and 
especially  obscure  natural  phenomena,  can  be  inves- 
tigated with  any  chance  of  success. 

This  method  has  been  most  diligently,  laboriously, 
and  successfully  applied  by  the  Author  to  a  class  of 
phenomena,  which  might  perhaps  be  considered  at 
once  more  obscure  and  more  interesting  than  those 
which  form  the  objects  of  many  other  departments  of 
science,  if  it  could  justly  be  said  that  one  part  of  na- 
ture is  more  interesting  than  another.  I  feel  con- 
strained to  say,  that  in  the  course  of  a  life  devoted  to 
science,  I  have  met  with  no  researches  in  which  the  true 
and  universally  approved  rules  of  investigation  have 
been  more  perfectly  adhered  to  and  followed  out,  than 
in  those  before  us ;  which,  were  it  necessary,  might 
serve  as  a  model  to  all  experimental  inquirers. 

The  qualifications  of  the  Author  for  such  an  inquiry 
are  of  the  very  highest  kind.  He  possesses  a  thorough 
scientific  education,  combined  with  extensive  know- 
ledge. His  life  has  been  devoted  to  science,  and  to 
its  application  to  the  practical  purposes  of  mankind. 
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He  is  known  as  a  distinguished  improver  of  the  iron 
manufiicture  in  his  own  native  country,  Austria.  He 
is  a  thorough  practical  Chemist ;  and,  by  his  well 
known  researches  on  Tar,  has  acquired  a  very  high 
position.  But  in  Geology,  Physics,  and  Mineralogy, 
he  has  been  equally  active.  In  particular,  he  is  the 
highest  living  authority  on  the  subject  of  meteorites 
or  aerolites,  of  which  remarkable  bodies  he  possesses 
a  magnificent  collection.  Of  his  knowledge  on  this 
subject,  good  use  is  made  in  this  work. 

But  these  are  the  least  of  his  qualifications.  He 
has  a  turn  of  mind,  observing,  minute,  accurate,  pa- 
tient, and  persevering,  in  a  rare  degree.  All  his  pre- 
vious researches  bear  testimony  to  this ;  and,  at  the 
same  time,  prove  that  he  possesses  great  ingenuity 
and  skill  in  devising  and  performing  experiments ; 
great  sagacity  in  reflection  on  the  results ;  and,  more 
important  than  all,  extreme  caution  in  adopting  con- 
clusions ;  reserve  in  propounding  theories  ;  and  con- 
scientiousness in  reporting  his  observations.  He  has 
been  found  fault  with  for  too  great  minuteness  of 
detail ;  but  this  fault,  if  in  such  matters  it  be  a  fault, 
arises  from  his  intense  love  of  truth  and  accuracy ;  a 
quality  which,  when  applied  to  such  researches  as  the 
present,  becomes  invaluable,  and  cannot  easily  be 
pushed  to  excess. 

It  therefore  appears,  that  Berzelius,  who  well 
knew  the  value  of  the  Author's  labours,  was  right  in 
saying,  that  the  investigation  could  not  be  in  better 
hands.  Having  myself  been  familiar  with  the  Author's 
writings,  and  in  frequent  correspondence  with  himself, 
for  twenty  years,  I  have  here  ventured  to  addmy  humble 
testimony  to  that  of  the  great  Swedish  philosopher. 
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Let  me  now  turn,  for  a  short  time,  to  the  objections 
which  have  been  brought  against  these  researches,  as 
far  as  they  have  come  to  my  knowledge. 

The  first  is,  that  his  observations  (in  Part  T.)  are 
made  on  diseased  subjects,  and  are  therefore  of  no 
value.  Without  dwelling  on  the  fiict,  that,  even  in 
Parti,  the  Author  has  produced  numerous  observations 
on  healthy  persons ;  while,  in  Part  II.,  the  observations 
are  chiefly  confined  to  the  healthy ;  I  would  observe, 
in  answer  to  this  objection  : 

That  it  possesses  no  cogency  in  itself,  inasmuch  as 
a  natural  fact  is  not  the  less  a  fact,  nor  the  less  worthy 
of  study,  because  it  occurs  as  a  morbid  symptom. 
Everything  here  depends  on  how  the  facts  occurring 
in  diseased  subjects,  are  ascertained  and  examined. 
And  it  is  not  likely  that  they  will  soon  be  better 
observed  than  by  the  Author. 

But  further,  many  of  the  best-ascertained  facts  in 
medicine  rest  on  the  statements  of  nervous  patients. 
If  some  hysterical  subjects  exhibit  great  uncertainty 
in  their  statements,  and  even  occasionally  a  tendency 
to  deceit,  this  is  itself  a  symptom  worthy  of  investiga- 
tion ;  and  if  such  things  render  our  researches  more 
difficult,  this  should  only  stimulate  us  to  increased 
care  and  accuracy  in  observing.  It  is  clearly  impos- 
sible to  maintain,  that  the  phenomena  presented  by 
nervous  patients  cannot  be  studied  and  ascertained ; 
that  they  ought  to  be  m  studied,  may  be  held  to  be 
equally  clear. 

But  once  more,  in  such  of  the  Author's  observa- 
tions as  were  made  with  patients,  more  or  less  ner- 
vous, he  had,  even  in  Part  I.,  the  concurring  testimony 
of  five  or  six  of  these,  affected  with  different  diseases, 
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and  separately  examined,  to  the  existence  of  the  phe- 
nomena which  he  described.  This  alone,  in  such 
hands  as  his,  is  a  sufficient  guarantee  for  the  existence 
of  these  phenomena  as  objective  realities. 

Another  objection  is,  that  in  these  researches,  the 
Author  observes,  not  with  his  own  senses,  but  with 
those  of  others ;  and  that  the  results,  therefore,  must 
be  unworthy  of  confidence. 

In  answer  to  this,  I  would  remark,  in  the. first 
place,  that  innumerable  facts,  for  example  those  of 
medicine,  in  many  cases,  are  thus  observed.  No  phy- 
sician ever  saw  or  felt  a  pain,  such  as  a  headache,  a 
toothache,  or  a  twinge  of  neuralgia,  described  by  his 
patient,  nor  a  sensation  of  cold,  or  of  heat,  or  of  con- 
fusion of  head,  or  of  nausea,  or  of  faintness ;  and  yet 
no  one  doubts  the  existence  of  these  sensations,  which 
are,  as  the  careful  reader  will  see,  almost  the  very  same 
sensations  as  are  caused  in  the  sensitive  by  powerful 
magnets,  by  crystals,  and  by  other  odylic  agencies, 
including  the  human  hand.  In  like  manner,  numerous 
cases  are  on  record,  in  which  the  patient,  not  the 
physician,  saw  visions,  spectres,  flashes  of  light,  &c. 
The  existence  of  these  as  subjective  phenomena,  has 
never  been  doubted ;  neither  are  we  entitled  to  doubt 
of  the  subjective  existence  of  similar  sensations,  when 
described  by  sensitive  persons,  although  we  cannot 
see  them.  And  when,  as  in  the  present  case,  we  also 
find  that  these  subjective  phenomena  are  uniformly 
produced,  in  many  different  persons,  by  the  same  ex- 
ternal causes,  we  cannot  deny  to  those  causes,  or  to 
their  eflTects,  an  objective  existence  also.  We  know 
nothing  of  the  light  of  the  sun,  save  by  its  effect  on 
our  senses ;  a  blind  man  knows  nothing  of  it  save  by 
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its  effects  on  the  senses  of  others,  as  reported  to  him 
by  them :  and  those  who  do  not  happen  to  be  sensi- 
tive, can  only  learn  any  thing  of  odylic  light  by  the 
reports  of  the  sensitive,  with  this  great  advantage  over 
the  blind  man,  that  they  can  themselves  vary  the  con- 
ditions of  experiments,  and,  knowing  what  light  and 
colours  are,  can  fully  understand  the  accounts  of  those 
who  see  them.  Everything,  here  again,  depends  on 
the  sagacity  and  skill  of  the  observer.  The  list  of 
sensitive  persons  in  Part  II.  contains  the  names  of 
several  scientific  men  and  physicians,  some  of  them 
well  known  and  distinguished.  It  may  therefore  be 
anticipated  with  confidence,  that,  before  long,  a  sen- 
sitive philosopher  will  be  found,  able  and  willing  to 
devote  himself  to  this  most  attractive  investigation. 
His  sensitiveness  will  no  doubt  facilitate  his  re- 
searches ;  but  it  will  not  add  any  new  weight  to  the 
Author's  results,  which,  although  observed  in  these 
very  difficult  circumstances,  have  been  obtained  in  a 
manner  which,  as  far  as  they  extend,  leaves  nothing 
to  be  desired  on  this  head. 

But  further,  this  method  of  research,  by  the  medium 
of  others,  is  often,  from  the  necessity  of  the  case,  re- 
sorted to  in  other  branches  of  physical  science.  It  is 
very  common  for  a  geologist,  or  a  meteorologist,  for 
example,  to  build  up  interesting  and  valuable  specu- 
lations on  what  he  considers  the  trustworthy  accounts 
given  by  others,  of  what  he  himself  has  not  seen.  The 
Aurora  Borealis  is  a  case  in  point.  Most  of  the  later 
speculations  on  this  point  are  founded  on  the  descrip- 
tions given  by  those  who  have  seen  this  meteor  in  its 
native  polar  regions ;  but  these  speculations  proceed 
from  persons  who  perhaps  never  saw,  or  have  only 
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rarely  seen  the  imperfect  Aurora  of  lower  latitudes. 
The  essential  point  is,  to  make  sure  of  the  competency 
and  accuracy  of  the  observer.  A  French  commission 
has  lately  visited  these  regions,  for  the  purpose  of 
studying  that  and  other  arctic  phenomena.  But  no 
one  will  ever  dream  of  objecting  to  the  use  which 
will  certainly  be  made  of  these  observations,  by  many 
who  may  never  have  seen  an  Aurora  at  all,  and  cer- 
tainly have  not  seen  those  which  were  observed  by 
the  commission.  Now,  the  sensitives  of  Baron  von 
Reichenbach,  a  majority  of  whom  are  intelligent  and 
educated  persons,  have  observed  the  whole  series  of 
auroral  phenomena,  invisible  to  him,  but  most  beau- 
tifully visible  to  them,  as  produced  in  his  magnetic 
spheres.  And  he  has  had  the  double  advantage,  de- 
nied to  those  who  will  make  use  of  the  observations 
of  the  French  commission;  firsts  qfprodudny^  varying^ 
and  intensifying  the  phenomena  at  pleasure ;  secondly y  of 
cross-ej/amining  the  observers^  with  the  phenoinena  a^AuaUy 
under  their  eyes.  It  may  be  possible  to  imagine  more 
favourable  circumstances  than  these,  although  such 
are  not  likely  to  be  realised  ;  but  at  least  there  is  no 
impossibility  inherent  in  the  method. 

The  next  objection  is,  that  the  observations  are 
founded  on  falsehood,  deceit,  and  imposture  in  the 
sensitive  subjects  ;  which  of  course  implies,  that  the 
experimenter  has  been  their  dupe,  if  not  their  accom- 
plice. Indeed,  this  has  not  always  been  left  to  impli- 
cation. Now,  it  is  hardly  necessary  to  point  out,  that 
it  would  not  be  easy  to  deceive  a  practised  observer, 
like  the  Author,  even  in  one  case ;  and  we  cannot 
possibly  be  more  secure  of  the  truth  and  honour  of 
any  observer  than  of  his.     But  to  believe,  that  from 


editor's  preface.  xxi 

six  to  twelve  impostors,  as  in  Part  I.,  or  sixty,  as  in 
Part  II.,  could  all  succeed  in  deceiving  the  person 
who  had  it  in  his  power  to  compare  their  statements, 
and  that  their  separate  false  statements  should  per- 
fectly agree  together,  demands  an  amount  of  credulity 
which  could  not  possibly  hesitate  at  the  marvels  of 
Munchausen.  The  class  of  sceptics  here  alluded  to  are 
as  profoundly  credulous  of  evil,  as  they  are  irrationally 
incredulous  of  phenomena  which  appear  inconsistent 
with  their  preconceived  notions  of  nature. 

But  this  is  not  all ;  for  I  maintain,  that  under  such 
circumstances  as  those  of  the  present  case,  to  assert 
the  existence  of  fraud  on  the  part  of  persons  of  blame- 
less character,  without  evidence  of  the  fact,  and 
simply  because  their  statements,  in  an  obscure  and 
diflScult  matter  of  physical  science,  appear  at  first 
sight  absurd  or  incredible,  is  to  sin  against  common 
justice  and  good  feeling,  in  a  manner  for  which  no 
justification  can  be  found.  And  to  do  this,  as  it  will 
be  seen  by  the  Author's  Preface  certain  authorities 
have  done,  without  any  investigation  of  the  subject, 
or  even  of  the  work  criticised,  is  a  mode  of  proceeding 
in  questions  of  natural  science,  against  which  every 
one  who  values  truth,  and  has  the  progress  of  human 
knowledge  sincerely  at  heart,  is  bound,  in  the  name 
of  science,  most  energetically  to  protest. 

Dr.  Dubois  Reymond  has  thought  fit  to  express, 
without  quoting  one  word  to  justify  it^  an  opinion  of  the 
work  and  of  the  Author,  the  only  effect  of  which, 
if  it  had  any  effect,  would  be  to  disparage  them, 
unexamined  and  unheard,  in  the  public  opinion.  But 
it  will,  sooner  or  later,  have  a  very  different  effect, 
namely,  that  of  proving  to  the  world  the  incapacity. 
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(from  want  of  due  acquaintance  with  the  subject,)  of 
the  critic  for  the  task  he  undertook,  or  rather,  with 
most  insulting  expressions,  declined  to  undertake.  I 
shall  not  imitate  the  style  of  this  critic.  I  know 
that  the  experiments  of  Dr.  Dubois  Reymond  on  the 
developement  of  electric  currents  during  muscular 
action,  have  justly  given  him  a  high  reputation  in 
physiology.  But  he  will  allow  me  to  suggest,  that  if 
he  could  not  enter  into  the  details  of  the  Author's 
researches,  he  could  have  no  right  to  enter  on  a  course 
of  denunciatory  criticism  and  virulent  abuse.  He  is 
a  young  man  of  merit  in  physiological  science,  who 
has  rashly  pronounced  on  a  work  which  he  has  not 
studied.  But  as  his  sentence,  however  unjust  and 
rash,  may  yet  do  harm,  I  have  thought  it  my  duty — 
although  otherwise  I  should  not  have  felt  justified  in 
doing  so — to  record,  as  I  have  done  above,  in  opposi- 
tion to  the  hasty  judgment  of  Dr.  Dubois  Reymond, 
(formed  without  a  careful  study,  or  indeed  any  study, 
of  the  Author  s  work,)  that  which  I  have  formed,  after 
long  and  minute  acquaintance  with  them,  both  of  the 
work  itself,  and  of  the  very  high  qualifications  of  its 
Author.  I  would  add,  that  Dr.  Dubois  Reymond's 
own  experiments  might  have  taught  him  a  more  just 
view  of  the  subject.  If  electric  currents  exist,  as  can- 
not be  doubted,  in  the  body,  do  we  not  know  that 
every  substance  through  which  such  a  current  passes, 
becomes,  for  the  time,  a  magnet  ?  Why,  therefore, 
if  the  critic  read  any  part  of  the  work,  should  he  re- 
coil from  the  conclusion,  that  in  the  body  may  be 
found  magnetism,  or  a  force  which  in  magnets  is  al- 
ways associated  with  magnetism  ?  The  experiments 
of  the  critic  contradict  his  criticism,  and  add  new 
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support   to   the  previously  published  views   of  the 
Author. 

There  is  one  more  point,  on  which  I  would  offer  a 
few  remarks.  This  is,  the  bearing  of  the  Author's 
researches  on  the  subject  of  Somnambulism,  and  on 
that  of  Mesmerism. 

It  will  be  obvious  to  the  attentive  reader,  that  the 
highest  or  extreme  degree  of  sensitiveness  to  the  new 
influence,  is  found  in  spontaneous  somnambulists,  but 
not  confined  to  the  somnambulistic  state.  Somnam- 
bulism takes  its  place,  along  with  nervousness,  spasms, 
catalepsy,  &c.  as  an  indication  of  a  state  of  the  system 
favourable^  to  the  developement  of  sensitiveness,  bzU 
not  at  all  essential  to  it.  Spontaneous  somnambulism 
is  of  very  frequent  occurrence ;  so  frequent  indeed, 
that  it  is  only  wonderful  that  there  should  ever  have 
existed  doubtB  as  to  the  possibility  of  inducing  it  by 
artificial  means. 

This  leads  us  to  what  is  called  the  mesmeric  state, 
which  is  merely  somnambulism,  artificially  produced. 
Its  existence  in  this  way  is  now  generally,  I  may  say 
universally  admitted ;  while  yet,  hitherto,  we  could  not 
in  any  way  account  for  the  fact,  that  one  human  being 
is  able  to  produce  this  state  in  another,  and  that,  too, 
without  contact.  Now,  the  Author's  discoveries  show 
us,  that  a  force,  or  influence,  analogous  to  heat,  elec- 
tricity, and  magnetism,  but  distinct  from  all,  exists  in 
the  human  body ;  and  that  a  large  number  of  persons 
are  more  or  less  sensitive  to  this  influence. 

Mesmeb  and  others  produced  powerful  effects  by 
using  magnets  and  other  means;  and  this  is  now 
cleared  up,  by  the  discovery  that  the  new  force  resid- 
ing in  the  human  body,  does  also  reside,  not  only  in 
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niagoets,  but  in  all  other  bodies.  The  conclusion  na- 
turally is,  that  these  forces  are  identical.  There  is  a 
diiid  (or  imponderable  power,  or  influence)  which  is 
not  ordinary  magnetism,  and  which  acts  strongly  on 
the  system.  Thus  the  crude  observations  of  Mesmer 
and  his  followers,  which  were  overlaid  and  discredited 
by  their  gratuitous  and  often  absurd  theories,  are 
hrotight  into  a  coherent  physical  shape ;  and  the 
reader  will  find,  not  only  that  they  are  reduced  to 
purely  physical  causes,  but  that  the  contradictions, 
failures,  inconsistencies,  and  confusion  of  the  earlier 
mesmeric  observations,  are  also  referred  to  their  true 
physical  origin.  Even  the  mesmeric  baqtiet  ceases  to 
]p*  a  mystery  to  us. 

In  short,  the  Author  has  shewn  that  these  most 
nbneure  natural  phenomena,  like  all  others,  admit  of 
bt*ing  studied  as  a  part  of  physical  science,  and  that 
thf-y  will  well  repay  the  investigator.  But  the  reader 
\\\\\  observe  that  the  Author,  preferring  to  begin  at 
the  beginning,  has  not,  in  these  researches,  studied 
the  new  phenomena  on  persons  in  the  mesmeric 
fitato. 

The  phenomena  of  mesmerism,  or  artificial  som- 
nambulism, are  natural  facts.  Like  all  facts,  they 
i>uglit  to  be  studied,  and  if,  hitherto,  the  subject  has 
presented  results  from  which  many  recoil,  it  should 
be  borne  in  mind,  that  men  of  science  have,  in  gene- 
ral, refused  to  investigate  it,  and  that  the  only  way 
tu  obtain  true  and  valuable  results,  is  to  apply  to  these 
]^lienomena  the  method  I  have  endeavoured  above  to 
illustrate,  as  the  Author  has  done,  to  a  closely  allied 
class  of  phenomena.  The  close  connection  between 
the  two  classes  of  facts  may  be  easily  illustrated. 
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Every  one  knows,  that  one  of  the  statements  most 
frequently  made  by  persons  in  the  mesmeric  or  sleep- 
^waking  state  is  this,  that  they  see  flames  issuing  from 
the  points  of  the  operator's  fingers ;  nay,  some  are 
reported  to  have  seen  this  when  in  the  ordinary  wak- 
ing state.  These  statements  have  been  ridiculed  and 
decried  as  absurd,  and  denounced  as  wilfully  &lse ; 
but  these  denunciations  have  been  fulminated  without 
a  shadow  of  proof.  And  now  these  researches  prove, 
that  a  large  proportion  of  mankind  possess  the  power 
of  seeing  these  flames.  The  mesmeric  fact,  therefore, 
is  confirmed  and  established  by  the  Author's  observa- 
tions on  persons  not  in  the  mesmeric  state.  The 
same  remark  applies  to  the  strong  influence  exerted 
by  magnets  on  the  system,  to  the  production  of  what 
is  called  magnetised  (properly  odylised)  water,  and  to 
various  other  phenomena.  But  these  things  are  only 
alluded  to  here,  as  it  is  only  in  Part  III.,  not  yet 
published,  that  the  Author  tresis  Jidh/  of  odyle  in  its 
relations  to  the  human  frame. 

The  objections  so  commonly  urged  against  mesme- 
ric observations,  are  the  very  same  as  those  which  we 
have  discussed  above  in  reference  to  the  researches  of 
the  Author ;  namely,  the  impossibility  or  incredibility 
of  the  facts,  and  the  supposed  existence  of  fi*aud  and 
imposture.  I  need  not  repeat  what  I  have  before 
said  ;  but  I  may  here  add,  that  nothing  can  possibly 
be  more  contrary  to  all  scientific  rules,  than  to  reject 
a  fact  simply  because  it  appears  to  us  incredible  or 
impossible,  or  because  we  cannot  account  for  it.  We 
can  account  for  nothing,  in  any  department  of  science, 
in  the  sense  of  explaining  why  it  occurs ;  we  can  only 
observe  and  establish  facts,  classify  them  under  some 
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common  law,  and  trace  their  mutual  connections. 
We  can  as  little  explain  gravitation  as  we  can  mag- 
netic attraction ;  our  nightly  sleep  we  can  explain  as 
little  as  we  can  the  mesmeric  sleep ;  but  we  can  study 
both,  and  determine  the  laws  which  regulate  them ; 
and  it  is  our  duty  to  do  this,  to  the  best  of  our  abili- 
ties, in  the  latter  case,  as  well  as  in  the  former.  Nor 
is  it  possible  for  us  to  declare,  a  priori^  what  things 
are  possible,  and  what  are  impossible,  in  any  case  short 
of  mathematical  impossibility.  Our  opinions  on  these 
points  can  only  bear  reference  to  what  we  know  of 
nature,  and  even  Newton  felt  how  insignificant  was 
the  extent  of  that  knowledge,  when  compared  to  the 
vast  mass  of  truth  which  is  still  unknown. 

As  to  the  cry  of  fraud  and  imposture,  it  is,  in  a 
scientific  investigation,  utterly  inadmissible,  for  the 
reasons  formerly  stated,  and  many  others.  Let  us  for 
a  moment  try  to  imagine  the  possibility  of  all  the 
hundreds  and  thousands  who  have  been,  and  daily  are, 
mesmerised,  being  all  impostors,  while  all  the  opera- 
tors, if  not  equally  deceitful,  are  themselves  deceived. 
Let  us  bear  in  mind,  that  this  accusation  is  commonly 
and  recklessly  brought,  by  those  who  have  never 
investigated  the  subject,  not  only  against  those  who 
have  done  so,  but  against  persons  of  great  ability,  and 
of  unblemished  character  and  honour,  and  generally 
without  a  shadow  of  evidence  ;  let  us  do  this,  and  we 
must  come,  I  think,  to  the  conclusion,  that  such  a  line 
of  argument  is  as  irrational,  unjust,  and  dishonest  in 
itself,  as  it  is  void  of  all  cogency  in  opposition  to 
observed  and  established  facts. 

I  am  far  from  denying  the  possibility  of  the  attempt 
to  deceive  in  mesmerism,  especially  when  made  the 
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subject  of  public  exhibitions,  or  practised  with  a  view 
to  excite  wonder.  But  this  cannot  apply  to  experi- 
ments made,  as  thousands  have  been,  and  as  all  ought 
to  be,  in  the  privacy  of  the  philosopher's  study,  with- 
out any  such  motive  coming  into  play.  And  were 
deceit  attempted,  there  is  no  doubt  that  one  who 
knew  the  art  of  experimenting  would  as  easily  be  able 
to  detect  it  in  mesmeric  experiments,  as  the  Author 
could  do  in  his  researches.  But  while  I  admit  the 
possibility  of  such  a  thing,  and  while  I  would  look 
with  suspicion  on  the  exhibitions  of  those  who  only 
make  a  trade  of  mesmerism,  yet  in  all  the  cases, 
private  or  public,  which  I  have  had  an  opportunity  of 
seeing,  I  am  bound  to  say  that^  to  the  best  of  my 
knowledge  and  belief,  no  deceit  was  even  thought  of; 
and,  indeed,  I  believe  that  it  was  not  required.  Na- 
ture is  more  wonderful  than  any  forgery  of  man's 
invention.  I  have  repeatedly  myself  produced  mes- 
meric phenomena  in  persons  as  incapable  of  deceit  as 
any  that  can  be  found,  even  among  sceptics.  And, 
in  short,  without  the  most  stringent  proof,  the  charge 
of  fraud  is  not  for  a  moment  to  be  tolerated.  But 
even  were  fraud  established  in  one  or  more  cases, 
this  could  not  affect  other  cases,  in  which  no  fraud 
was  probable,  or  even  possible. 

That  there  is  something  worthy  of  research  in  these 
phenomena,  all  who  have  either  personally  studied 
them,  or  carefully  read  the  existing  evidence,  admit ; 
the  best  security  against  fraud  is  the  utmost  possible 
knowledge  of  the  subject,  which  can  only  be  obtained 
by  men  of  scientific  training  and  turn  of  mind  devot- 
ing their  energies  to  it.  If  this  be  duly  done,  the 
cry  of  imposture  will  soon  die  away,  and  mesmerism 
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will  take  its  natural  and  proper  place  as  a  branch  of 
natural  science. 

If  there  be  any  phenomena  which,  in  a  certain 
sense,  we  might  be  entitled  to  call  incredible,  they  are 
those  of  clairvoyance.  I  do  not  profess  myself  to 
have  seen  these ;  and,  from  their  comparatively  rare 
occurrence,  a  rational  incredulity  is  here  excusable. 
But  even  in  this  part  of  the  subject  the  existing  evi- 
dence, a  great  part  of  which  rests  on  testimony  which 
is  of  the  highest  character,  cannot  be  disposed  of  by 
any  amount  of  incredulity.  We  must  carefully  dis- 
tinguish between  the  facts  themselves,  and  the  various, 
often  absurd  explanations  and  theories  which  unsci- 
entific observers  seem  to  think  it  necessary  to  devise, 
and  insist  on  giving ;  while  others,  before  admitting 
the  facts,  require  them  to  be  explained,  as  if  the  truth 
of  a  fact  depended  on  our  being  able  to  account  for 
it.  All  this  is  unscientific.  There  are  facts,  of  the 
most  interesting  kind,  connected  with  this  part  of  the 
subject ;  and  we  need  not  doubt  that,  if  studied  in 
the  right  spirit,  these  facts  will  one  day  admit  of  a 
natural  physical  explanation,  as  far  at  least  as  any 
natural  &ct  can  be  explained.  The  example,  indeed, 
above  given,  of  the  flames  at  the  point  of  the  fingers, 
proves  that  there  is  a  physical  cause  for  some,  as  we 
shall  sooner  or  later  find  there  is  for  all,  of  the  mes- 
meric phenomena.  But  further,  even  clairvoyance 
has  not  unfrequently,  as  we  know  from  the  best  autho- 
rity, occurred,  just  as  somnambulism  and  cataleptic 
rigidity  have  done,  spontaneously,  without  the  use  of 
any  mesmerising  process  whatever.  It  is,  therefore, 
independently  of  mesmerism,  a  fact  to  be  investigated 
according  to  the  usual  rules  of  science. 
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I  have  ventured  to  make  this  digression,  because  I 
am  firmly  convinced  that  the  example  set  by  the 
Author,  in  thus  studying  the  more  obscure  and  difficult 
natural  phenomena,  will  be  followed,  and  with  the 
most  desirable  results,  in  the  allied  subject  of  mes- 
merism ;  and  that,  until  scientific  men  take  the 
trouble  to  investigate  mesmerism  in  this  manner,  they 
are  not  entitled  to  pronounce  an  off-hand  judgment, 
still  less  an  injurious  judgment,  on  the  labours  of  those 
who,  perhaps  with  fewer  qualifications,  but  certainly 
with  equal  love  of  truth,  have  undertaken  the  investi- 
gation which  they  have  themselves  neglected. 

To  return  to  the  Author's  experiments.  He  has, 
by  the  minutest  instructions,  put  it  in  the  power  of 
every  one  to  repeat  them.  It  is  hardly  necessary  to 
point  out,  that,  in  repeating  them,  if  we  wish  to  ob- 
tain or  to  control  his  results,  we  must  strictly  attend 
to  the  conditions ;  indeed,  this  is  so  obviously  neces- 
sary, that  I  should  not  have  alluded  to  it,  had  not 
the  proceedings  of  certain  physicians  in  Vienna,  in 
what  they  intended  for  an  experimental  refutation  of 
the  Author's  conclusions,  furnished  evidence  that  even 
educated  men,  who  might  be  supposed  to  be  acquainted 
with  science,  may  in  the  grossest  manner  violate  this 
essential  and  simple  rule.  For  some  almost  incredible 
details  on  this  subject,  I  refer  to  the  Author's  notes 
at  p.  354  and  p.  370. 

I  have  now  to  add,  that  I  have  myself  repeated 
some  of  the  Author's  experiments,  and  have  found,  as 
was  to  be  expected,  that  his  account  of  the  pheno- 
mena was  perfectly  accurate.  For  a  few  details,  the 
reader  is  referred  to  the  Appendix.     (A.) 
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There  i8  no  difBcuIty  in  finding  sensitive  subjects  ; 
but  it  is  not  so  easy  to  make  good  and  trustworthy 
observations  when  we  have  found  them. 

I  have  reason  to  know  that  many  persons  have 
made  similar  observations,  in  confirmation  of  those  of 
the  Author.  One  gentleman,  well-known  as  a  lover 
of  science,  has  favoured  me  with  some  of  his,  which 
will  also  be  found  in  the  Appendix.     (B.) 

Those  who  have  thus  had  an  opportunity,  or  who 
may  hereafter  have  an  opportunity,  of  thus  confirming, 
illustrating,  or  correcting  the  observations  of  the 
Author,  will  confer  on  me  a  very  great  obligation  by 
privately  communicating  to  me  the  results  they  have 
obtained  or  may  obtain  ;  which,  or  a  selection  of 
which,  with  their  permission,  I  should  wish  to  add 
to  the  future  parts  of  this  work.  But  it  will  be  still 
more  desirable,  that  such  observers  should  publish 
their  results  separately. 

Finally,  with  regard  to  the  translation ;  I  have  en- 
deavoured, in  every  case,  to  adhere  rigidly  to  the 
meaning  of  the  Author,  even  where,  from  the  peculi- 
arity of  the  German  idiom,  or  of  the  Author's  charac- 
teristic style,  which  is  not  always  easily  rendered,  it 
has  been  necessary,  (and  this  has  often  been  the  case,) 
totally  to  change  the  form  of  the  sentence.  It  has 
been  my  endeavour  to  produce  a  readable  English 
work,  as  fiu*  as  the  nature  of  the  subject,  and  the  very 
frequent  occurrence  of  technical  terms  and  of  ne- 
cessary repetitions  of  nearly  identical  details,  would 
permit. 

Part  III.,  which  will  treat  in  detail  of  the  odylic 
phenomena  in  their  connection  with,  and  their  effects 
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on,  the  human  frame,  will  be  published  as  soon  as  the 
original  appears.  The  subject  of  somnambulism  ne- 
cessarily comes  under  discussion,  and  most  interest- 
ing and  valuable  results  may  be  expected  from  the 
Author's  method  of  investigating  that  subject. 

William  Gregory. 

114  Pkincbb  Strbst,  Edinbukoh, 
\$ih  AprU  1850. 
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The  Seven  Treatises  which  form  this  work  were  io- 
tended  to  appear  successively  in  the  monthly  numbers 
of  LiEBiG  and  Wohler's  Annalen  der  Chemie,  and 
were  sent  to  the  Editor  in  time  for  their  publication 
to  have  commenced  in  July  1844.  But  accidental 
circumstances  prevented  this,  and  thus  it  happened 
that  they  were  collected  in  two  separate  supplemen- 
tary numbers  of  the  Annalen,  and  published  for  the 
first  time  in  March  and  May  1845.  This  will  explain 
the  somewhat  unusual  form  in  which  they  appear. 

In  this  Second  Edition,  some  things  have  been  cor- 
rected ;  but,  on  the  whole,  the  work  has  undergone 
no  essential  alteration.  My  researches,  continued 
without  interruption  since  it  appeared,  have  confirmed 
and  more  strongly  established  the  observations  re- 
corded in  it.  I  have  thought  it  right  not  to  abandon 
the  half  historical,  half  systematic  course  which  I  had 
pursued  in  detailing  my  observations,  and  presenting 
the  views  deduced  from  them ;  for  this  is  the  real 
course  of  all  natural  science,  in  which  the  correction 
of  former  errors  always  keeps  pace  vrith  the  extension 
of  our  knowledge. 
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It  was  easy  to  foresee,  that  a  matter  of  so  strange 
and  peculiar  a  kind,  as  the  subject  embraced  in  these 
researches,  would  meet  with  objections ;  and  I  was 
prepared  beforehand  for  the  necessity  of  defending  my 
experiments,  and  the  conclusions  deduced  from  them, 
againstboth  well-founded  and  groundless  opposition  and 
contradiction.  The  new  field  of  investigation  here 
opened  up,  advances  its  limits  so  near  to  the  bulwarks 
of  existing  and  established  doctrines,  and  comes  in  con- 
tact at  so  many  points  with  all  that  is  known  of  the 
Imponderables,  that  it  was  not  to  be  expected  that  it 
should  be  allowed  to  take  its  place  in  the  crowded 
domain  of  science,  without  much  resistance.  Yet  I 
was  only  prepared  for  rational  judgment  and  criticism; 
for,  here  and  there,  failures  in  repeating  my  experi- 
ments, arising  from  errors  in  the  necessary  arrange- 
ments; for  opposition  to  the  conclusions  deduced  from 
these  experiments ;  or  for  the  announcement  of  diffe- 
rent conclusions  or  deductions  from  the  recorded  facts. 
I  was  not,  I  confess,  prepared  for  an  attack,  (which 
every  friend  to  science,  possessed  of  good  feeling  and 
good  manners,  must  agree  with  me  in  considering  ill- 
bred  in  the  extreme,)  made  on  my  work,  and  on  myself 
personally,  by  a  Dr.  Dubois-Reymond,  in  Kabsten's 
Progress  of  Physiology  in  the  year  1845.  This  philo- 
sopher does  not  think  it  necessary  in  the  smallest 
degree  to  enter  into  my  experiments  and  deductions  ; 
but,  from  his  lofty  eminence,  entitles  my  labours, 
courtly  enough,  "  an  absurd  romance,  to  enter  into 
the  details  of  which  would  be  fruitless,  and  to  him 
impossible."  I  have  no  doubt  of  the  truth  of  both 
statements.  It  would  be  fruitless,  because  he  did  not 
understand  the  work ;  and  a  foolish  judgment  on  that 
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which  we  do  not  understand,  must  be  fruitless ;  and 
impossible,  because  he  did  not  read  the  work  con- 
nectedly, and  it  is  impossible  to  enter  into  the  details 
of  a  matter,  into  which  we  have  not  taken  pains  to 
acquire  some  insight.  Now,  that  he  did  not  read  my 
work,  but  only  turned  over  the  leaves  in  the  manner 
of  superficial  and  unconscientious  reviewers,  he  proves 
by  abusing  it  as  "  the  new  testament  of  mesmerism," 
and  consequently  showing  that  he  has  not  seen  that 
my  work  is  the  very  first  in  this  department,  which, 
in  most  points,  goes  exactly  in  the  teeth  of  the 
theories  of  Mesmer,  and  places  the  phenomena  on  a 
totally  different  foundation.  My  critic  goes  on,  in 
a  feeble  attempt  at  wit,  to  describe  himself  as  having 
been  "  greeted  by  the  magnetic  baquety  and  the 
wretched  magical  trash  of  Baron  voN  Reichenbach  ;" 
&c.,  and  therefore  he  has  not  read  that  it  is  precisely 
my  work,  which  banishes  for  ever  the  "  bagtiet  and  the 
wretched  magical  trash"  of  Mesmer,  by  tearing  down 
the  veil  that  hid  his  mysteries,  reducing  them  to  their 
naked  physical  existence,  and  substituting  sober  scien- 
tific investigation  in  the  room  of  all  the  old  phantas- 
magoria. But  ever  since  science  has  existed,  igno- 
rance has  assumed  the  right  of  judging  and  condemning 
that  which  it  could  not  understand.  The  polite  and 
well-bred  Berlin  physiologist  is  then  pleased  to  cast 
in  my  fSeice  a  few  common  places,  such  as — ^my  work 
is  ''  one  of  the  most  deplorable  aberrations  that  has 
for  a  long  time  affected  a  human  brain  f '  my  state- 
ments are  "  fSeibles,  which  should  be  thrown  into  the 
fire  r  and  many  similar  learned  vulgarities. 

He  who  assumes  the  right  publicly  to  sit  in  judg- 
ment* and  to  pronounce  sentence  on  a  scientific  work. 
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is,  before  all  things,  bound  in  duty  to  inform  himself 
thoroughly  of  its  contents ;  and  he  is  further  bound 
to  support  his  sentence,  as  all  public  judges  do,  by 
the  reasons  on  which  he  thinks  himself  justified  in 
pronouncing  it.  This  duty  is  the  more  indispensably 
incumbent  on  him,  because  his  judgment  is  one-sided, 
and  requires  the  control  of  public  opinion ;  moreover, 
the  Author  whose  work  is  judged,  is  justly  entitled 
to  have  the  means  of  defending  it.  But  a  judgment, 
affecting  the  truth  and  honour  of  the  Author  of  such 
a  work,  and  which  the  judge  is  not  ashamed  to  send 
forth  without  fulfilling  any  one  of  these  conditions, 
is,  in  one  word,  nothing  but  impudent ;  and  that  too, 
in  a  degree  perhaps  unexampled  in  modern  or  in 
ancient  literature.  For  surely,  it  never  before  hap- 
pened in  any  country,  that  a  reviewer  had  the  audacity, 
or  rather  the  folly,  to  treat  a  scientific  work,  without 
giving  any  reasons,  without  quoting  a  syllable  of  its 
contents,  merely  with  gross  and  ill-bred  abuse.  I 
say  folly,  because  it  is  folly  to  cast  stones  which  we 
may  see  will  certainly  fall  on  our  own  heads.  Either 
my  statements  contain  natural  truths,  which  have  a 
constant  existence  in  the  physical  world,  and  must 
therefore  sooner  or  later  be  acknowledged,  and  must 
cover  the  ignorant  reviewer  with  disgrace ;  or  they 
rest  on  great  errors,  and  then  it  must  be  easy  for  him 
to  perform  his  duty  of  discovering  and  explaining 
these,  and  thus  secure  himself  against  the  reproach  of 
unconscientious  levity  in  regard  to  the  reputation  of 
his  fellow-man.  Only  narrow-mindedness  and  folly 
could,  without  reflection,  expose  themselves  at  once 
to  both  dangers. 

Dr.  Dubois-Reymond  further  thinks,  that  he  could 
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not  enter  into  the  details  of  my  work,  "  because  it 
would  at  least  be  impossible  for  him  not  to  be  guilt  y 
of  using  unparliaynentary  language  in  doing  so." — The 
iusolences  with  which  he  has  loaded  me  are  not  suf- 
ficiently unparliamentary,  not  rude  enough  for  him  ; 
he  lias  a  store  of  expressions  of  yet  coarser  calibre. 
He  has  given  us  proofs  of  the  delicacy  and  good  feeling 
which  restrain  him  from  using  these ;  but  now  I  shall 
saye  him  the  trouble  of  all  further  hypocrisy,  and  tell 
the  real  truth  for  him.  He  has  not  the  courage  to 
venture  on  an  examination  of  the  details  of  my  treatises. 
The  matter  is  not  one  which  lies  on  the  surface ;  the 
recorded  facts  cannot  be  destroyed  off-hand  by  mere 
flippancy ;  and  the  conclusions  logically  deduced  from 
them,  are  not  to  be  washed  away  with  critical  ink. 
But  a  thorough  examination  of  such  a  work  is  trouble- 
some and  laborious ;  this  is  annoying,  possibly  fruit- 
less, possibly  even  giving  rise  to  serious  misgivings. 
And  as,  unless  he  take  all  this  trouble,  he  cannot 
attack  the  details  of  the  work,  without  the  risk  of 
pronouncing  an  immature  and  rash  decision,  he  dares 
not  enter  into  these  details,  for  fear  of  afterwards  feel- 
ing the  scourge  of  the  Author.  It  is  far  easier  and 
cheaper,  to  pass,  with  unworthy  superficiality,  only 
over  the  outside  of  a  subject,  daubing  it  here  and 
there  with  mire,  to  lower  it  in  the  public  estimation, 
and  then  to  run  away  under  cowardly  and  hypocritical 
pretences.  I  beg  Dr.  Dubois-Reymond,  in  regard  to 
his  entering  into  the  details  of  my  work,  not  to  place 
tho  smallest  restraint  on  himself  on  my  account ;  I 
challenge  him  to  the  arena,  with  all  his  "unparlia- 
mentary expressions"  from  the  banks  of  the  Spree ; 
aod  I  give  him  my  word,  that  he  shall  find  me  there. 
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and  that  he  shall  receive  exactly  such  an  answer  as 
he  deserves. 

It  is  in  the  nature  of  every  experimental  inquiry, 
that  it  cannot  be  free  from  defects.  It  is  because  we 
feel  these  defects  in  our  knowledge  that  we  make  ex- 
periments, in  order  to  complete  the  former,  by  newly 
discovered  and  newly  acquired  knowledge.  But  while 
thus  employed,  we  observe  ten,  nay,  a  hundred  new 
gaps  or  blanks ;  and  the  reader,  on  his  part,  probably 
observes  a  dozen,  which  have  escaped  the  notice  of 
the  experimenter ;  the  reviewer  perhaps  detects  many 
more.  It  is  most  desirable  that  these  should  all  be 
publicly  announced  and  brought  under  discussion,  that 
the  Author,  or  others,  may  investigate  the  matter 
farther  on  all  sides,  or  fortify  what  he  has  already  won 
against  all  doubts.  This  is  advantageous  to  all,  even 
to  the  discoverer  of  every  new  scientific  fact.  My 
labours  will  as  little  be  found  to  be  without  defects, 
as  those  of  men  standing  much  higher  than  I  do  have 
ever  been  thus  perfect,  and  least  of  all  in  the  natural 
sciences.  No  one  can  have  felt  this  more  strongly 
than  myself.  Every  notice  of  any  deficiency,  expressed 
with  proper  feeling,  I  shall  thankfully  receive,  and 
experimentally  improve  my  work  accordingly.  But 
lofty  insolence,  stained,  moreover,  with  the  most  glar- 
ing ignorance  of  the  work  reviewed,  must  be  driven 
back  and  confined  to  its  due  limits.  It  is  not  only 
my  interest,  it  is  the  interest  of  all  those  who  labour 
and  who  write  on  scientific  subjects,  that  such  weeds 
should  be  rooted  out  and  swept  away,  and  not  allowed 
to  flourish  in  the  garden  of  science. 

That,  in  point  of  fact,  men  standing  far  higher  than 
I  do,  are  not  exempt  from  the  greatest  errors  in  their 
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labours  in  natural  science,  is  not  merely  an  assertion 
made  to  excuse  the  defects  of  my  own  work,  but  one 
which  I  shall  at  once  prove*  M.  Johannes  Mueller, 
our  great  physiologist,  and  the  pride  of  Germany, 
whose  admirable  writings  are  an  oracle  to  his  contem- 
]*oraries,  in  his  Manual  of  Human  Physiology,  (fourth 
edition,  I,  26,)  not  in  a  notice  of  my  work,  but  when 
speaking  of  the  ''  so  called  animal  magnetism,  of  mag- 
netic passes,  of  laying  on  of  the  hands,  and  of  the 
passage,  from  one  person  to  another,  of  the  so  called 
magnetic  fluid,"  uses  the  following  words: 

"  These  histories  are,  however,  a  deplorable  labyrinth 
of  lies,  deceit,  and  superstition  ;*  and  they  have  only 
proved,  how  ill  qualifled  are  most  physicians  to  make 
an  empirical  investigation^  and  how  little  they  know 
of  that  principle  of  testing  a  subject,  which  in  all 
the  other  natural  sciences  has  become  the  universal 
method." 

But  what  BOW,  if  it  should  appear,  that  it  is,  on  the 
contrary,  M.  Mueller,  who  himself  lives  and  moves 
in  that  "  deplmable  lahyrmth  f'*  What  if  it  be  pre- 
cisely in  uiy  work,  that  there  are  to  be  found  adduced 
the  very  testings  which  he  recommends,  pursued  ex- 
actly according  to  the  method  universaMt/ followed  in  all 
other  7m(ural  sciences  f — And  what,  lastly,  if,  by  these 
very  testings,  hundreds  of  facts,  proving  the  actual 
existence  of  such  a  fluid,  or  imponderable,  or  dyna- 
mide,  or  influence  (whatever  name  be  given  to  it), 
which,  by  means  of  passes,  of  lading  on  ofhaiids,  and 
r)f  trans fereriee  or  communicatimh  produces  astounding 

^  Vvoi.  Mueller  \&  here  too  ho^tj  in  liln  ronclufiion.  What  follows  is  not 
only  quite  trtie,  but  of  ^rcat  import^ii^f.  Itut  it  does  not,  and  cannot  affect 
more  than  thi-  moAft  of  reijejirch  usually  fnllnwH  in  these  matters,  not  the  facts 
thtm^dt^A  which  ara  to  bu  investigated.— W.  G* 


k 


THE  SECOND  EDITION  OF  PART  I.  XXXIX 

physical  and  physiological  effects, — what,  I  say,  if  hun- 
dreds of  such  facts  have  been  thus  as  plainly  exhibited 
and  as  fully  demonstrated  as  any  other  physical  or 
physiological  truth  can  possibly  be,  and  by  that  very 
inductive  method  of  research  ? — Surely,  in  this  case, 
we  may  say,  and  we  must  say,  that  even  the  great 
Mueller  has  erred  seriously  in  a  matter,  on  which  he 
has  permitted  himself  to  deliver  a  condemnatory  and 
injurious  judgment,  without  having  previously  inves- 
tigated it ;  and  that,  in  the  next  edition  of  his  Manual, 
he  will  cancel  that  hasty  passage.  What  I  have  men- 
tioned must  be  regarded  as  a  striking  example  of  the 
extent  to  which  men  of  the  highest  abilities,  and  the 
most  distinguished  in  science,  may  be  guilty  of  the 
greatest  blunders,  when  under  the  influence  of  preju- 
dice and  of  preconceived  opinions ;  and  may  commit 
errors  of  an  extent  so  incredible,  that  the  very  reproach 
which  they  bitterly  and  unsparingly  cast  on  others, 
finds  the  most  direct  application  to  themselves,  and 
returns  on  their  own  head. 

Dr.  Dubois-Reymond  is,  as  he  himself  informs  us 
in  the  58th  volume  of  Poqgendorff's  Annalen,  under 
the  influence,  in  scientific  matters,  of  Prof.  J.  Muel- 
ler, is  probably  also  his  pupil,  and,  in  his  just  venera- 
tion for  his  highly  distinguished  teacher,  feels  bound 
jurare  in  verba  magistri ;  for  we  may  see,  that  his 
attack,  in  which  he  does  me  the  honour  to  attribute 
to  me  "  the  most  deplorable  aberration  that  has,  for  a 
long  time,  affected  a  human  brain,"  coincides  almost 
literally  with  the  "  deplorable  labyrinth  of  lies,"  &c. 
of  M.  Mueller  ;  (both  philosophers  appear  to  pos- 
sess an  abundant  stock  of  compassion  for  deplorably 
erring  authors ;)  and  where  M.  Mueller  speaks  of  lies 
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and  imposture^  Dr.  Dubois-Reymond  thinks  to  give 
me  pain  by  dark  hints,  tending  to  bring  me  into  sus- 
picion ;  such  as  *'  tlie  hidden,  but  real  and  proper 
foundation,  and  the  concealed  object"  of  my  work. 
But  these  gentlemen  cannot,  in  this  case,  see  the  forest 
for  the  trees,*  They  hear  of  an  unconnected  mass  of 
the  most  Htrange  and  singular  phenomena  in  nervous 
patients;  but  their  system  has  no  rubric  for  such 
things,  and  the  Doctors,  astonished  and  perplexed, 
immediately  suspect  deceit,  to  the  amusement  and 
often  the  indignation  of  the  less  prejudiced  bye- 
standers.  Thus,  on  one  occasion,  a  grisette  in  Berlin 
cooled  her  anger  by  applying  her  fingers  to  the  ears 
of  one  of  the  learned  schoolmen ;  and  when  he  saw, 
in  the  glass,  that  these  organs  were  assuming  an 
alarming  degree  of  longitude  under  the  operation,  he 
shouted,  *' Treason!"  "Imposture!"  and  then  every 
thing  whiclij  in  a  thousand  shapes,  urgently  knocks 
for  admission  at  the  door  of  calm  and  reflective  test- 
ing and  study,  is  remorselessly  kicked  down  stairs, 
without  a  hearing,  as  "  lies  and  imposture  and  super- 
stition."— This  is  a  very  convenient  way  of  saving 
ourselves  the  trouble  of  a  thorough  investigation; 
but  it  is  as  hasty  and  one-sided  as  it  is  unscientific 
and  unconscientious- 

Every  natural  science,  and  every  branch  of  a  natu- 
ral science,  must  at  first  pass  through  a  period  of 
darkness  and  error.  Physics  were  preceded  by  magic, 
chemistry  by  the  art  of  making  gold,  medicine  by  the 
elixir  of  life  and  the  philosopher's  stone,  astronomy  by 

•  **  Sie  gchen  den  Wald  vor  lauter  Batimen  nicht,'*  »  very  expreasive  Gep- 
mas  proverb^  nppti^d  to  ^ucb  as  allow  their  attention  to  be  distracted  from  the 
Mfl^nce  erf  a  matter  bv  trifling  difficulties  in  the  details.  It  is  here  truly  appli- 
Cftbl^j  whcro  tht>  bugbear  of  fimded  imposture  blinds  men  to  facts. — W.  G. 
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astrology,  &c.  &c.  Philosophy,  theology,  and  juris- 
pmdence,  have  alike  had  a  period,  during  which,  if 
we  may  so  speak,  they  sowed  their  wild  oats.  Our 
first  notions  have  always  been  indistinct,  confused, 
and  hence  favourable  to  the  marvellous,  to  the  myste- 
rious, and  to  superstition,  and  liable  to  abuse.  But 
it  did  not  follow  from  this,  that  the  enigmatical  shell 
did  not  conceal  a  solid  nucleus  of  truth.  It  is  en- 
tirely according  to  the  nature  of  the  thing,  and  there- 
fore exactly  what  might  have  been  expected,  that  the 
subject  of  sensitiveness  (as  I  have  used  the  term),  and 
the  peculiar  force  lying  at  the  root  of  its  phenomena, 
should  have  had  to  pass  through  such  a  period  of 
infemey  in  our  notions  and  conceptions  of  it ;  and  this 
the  more,  on  the  one  hand,  the  less  we  were  able  to 
isolate  or  confine  it ;  and,  on  the  other  hand,  the 
deeper  it  was  seen  to  penetrate  into  the,  to  us, 
mysterious  and  concealed  sphere  of  nervous  manifes- 
tation. But  that  this  tottering  period  of  infancy  has, 
in  this  case,  already  continued  for  nearly  three  quarters 
of  a  century,  certainly  too  long  for  our  enlightened 
times,  is  due,  for  the  greater  part,  to  the  almost  cri- 
minal and  selfish  opposition  of  the  cultivators  of  the 
exact  sciences,  who  met  the  most  striking  and  inter- 

'  esting^^fa,  not  only  with  deaf  ears,  but  even  with  a 

sort  of  senseless  hostility.  Baron  Bebzelius,  whose 
loss  science  must  long  deplore,  and  who,  as  is  well 
knovm,  took  a  warm  interest  in  my  researches, 
assured  me  that  he  had,  during  forty  years,  always 
entertained  the  wish  that  this  subject,  which,  from  the 
multitude  of  the  recorded  and  continually  recurring 
fi&cts,  could  not  possibly  be  destitute  of  all  real  foun- 

I  dation  in  truth,  might  be  taken  up  by  some  one,  who 
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should  make  it  the  object  of  a  special  and  thorough 
iuveotigation  and  testing,  according  to  the  modem 
inductive  method  of  research  in  natural  science  ;  and 
be  added,  that  he  rejoiced  that  such  a  person  had  at 
la!^t  been  found  in  me,  ready  to  devote  himself  to  the 
rational  investigation  of  the  subject. 

Another  reason  why  this  has  been  so  long  retarded, 
and  why  the  gropings  in  the  dark  seemed  likely  never 
to  end,  is  this :  that  those  who  attended  to  the  sub- 
ject, on«  after  another,  insisted  on  beginning  to  build 
the  pyramid  at  its  apex.  They  wished  to  do  at  first 
what  they  ought  to  have  tried  at  last,  namely,  to  cure 
diseases.  Before  taking  the  smallest  pains  to  acquire 
the  very  slightest  knowledge  of  the  inner  nature  of 
the  deep-lying  force,  the  effects  of  which  they  had 
observed,  they  were  bent  on — making  a  trade  of  it ! 
Then,  in  their  operations,  they  stumbled  on  somnam- 
bulism, on  clairvoyance,  and  even  on  insanity ;  that 
is,  they  everywhere  met  with  the  manifestations  of  the 
force  in  their  maximum  of  intensity,  and  complicated 
with  states  of  disease  both  intense  and  hitherto  inex- 
plicable. While  they  stood  amazed  at  the  phenomena 
on  the  large  scale,  and  of  high  intensity,  the  explana- 
tion of  which  they  felt  to  be  beyond  their  power,  they 
neglected  to  enquire  into  its  small  and  feeble  begin- 
nings, on  which  alone  the  foundation  for  a  truly 
scientific  structure  could  be  securely  laid.  We  have 
not  drawn  our  knowledge  and  our  doctrines  of  elec- 
tricity and  of  sound  from  the  lightning  and  the  thun- 
der; nor  have  we  obtained  our  knowledge  of  the 
oxpansive  force  of  steam  from  the  eruptions  of 
vcdcanoes.  But  as  our  ancestors  fabled  concerning 
these  phenomena,  because  they  did  not  understand 
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them,  exactly  so  do  modern  philosophers,  of  the  same 
category  as  Dr.  Dubois-Rbymond,  give  the  reins  to 
their  fancy  in  talking  about  what  is  called  Animal 
Magnetism,  because  they  know  nothing  about  it.  I 
do  not  here  speak  of  medical  men  ;  but  the  cultivators 
of  physics  and  of  physiology  have  managed  this  matter 
no  better.  The  minority  of  the  former  (medical  men) 
reject  all  study  of  the  phenomena,  because  they  cannot 
comprehend  the  connection  of  cause  and  effect  in 
them.  The  majority  of  the  latter  do  so,  because  they 
vnU  not  comprehend  this.  But  this  is  not  the  path  of 
research  in  natural  scienoe ;  and  the  latter  class,  in 
truth,  sin  more  grievously  against  the  progress  of 
enlightenment  than  the  former.  It  is,  indeed,  any 
thing  but  honourable  to  our  contemporaries,  that  they 
obstinately  adhere  to  the  primeval  condition  of  blind 
ignorance  in  these  matters,  and  will  not  perceive  how 
fearfully  they,  by  so  doing,  expose  themselves  on  this 
side. 

But  I  have  not  found  the  difficulty  of  getting  at 
the  truth,  in  such  investigations,  by  any  means  so  great 
and  insuperable  as  those  who  dread  the  labour  of  re- 
search into  the  subject  constantly  assert  it  to  be. 
What  is  so  often  said  of  lies  and  imposture,  is  found, 
on  closer  examination,  really  to  exist  in  quite  a  dif- 
ferent quarter.  It  is  not  found  essentially  in  the  sen- 
sitives, but,  on  the  contrary,  it  lies  in  the  subjective 
personality  of  the  experimenter,  either  because  he  is 
blinded  by  prejudice  and  preconceived  notions,  or,  as 
frequently  happens,  because  he  is  not  properly  quali- 
fied for  the  task  he  has  undertaken.  He  who  takes 
the  subject  in  hand  must  know  h(m  to  investigate^  and 
how  to  put  questions  to  nature,  if  he  wishes  to  obtain 
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clear  and  instructive  answers.     But   this    is  not   a 
qualification  found  in  every  man,  as  far  as  we  know. 
I  must  here  say,  to  the  honour  of  the  mixed  popula- 
tion of  Vienna,  that,  among  about  a  hundred  persons, 
whom  I  have  examined  hitherto  in  the  course  of  these 
researches,  to  a  greater  or  less  extent,  and  of  whom 
more   than  sixty  are  named  in  this  and  the  Second 
Part,  hardly  one  was  found  who  gave  me  two  or  three 
somewhat  highly  coloured  answers  ;  and  this,  when  it 
did  occur,  arose  certainly  more  from  ignorance  than 
from  any  dishonest  intention.     Such  answers  were, 
moreover,   instantly  detected  and   rebuked   by  me. 
Considering  the  internal  natural  connection  in  which 
all  these   phenomena  stand  to  each  other,  and  the 
threads  of  which  connection  T  now  firmly  hold,  it  is 
absolutely  impossible  for  any  one  to  deceive  me,  even 
for  a  few  minutes,  by  false  answers,  which  1  should 
instantly  discover  to  be  false,  were  they  attempted. 
But,  in  fact,  these  people  never  dream  of  lying  or  de- 
ceiving;   they  speak  out  straightforward  what  they 
see  and  feel,  when  I  try  any  experiment  on  them. 
]Most  of  them  exhibit  an  honest  and  pleasing  zeal,  in 
trying  to  explain  to  me  as  clearly  as  possible  what  it 
Is  that  they  recognise  or  perceive.     This  is  encou- 
raging to  me,  and  I  find  in  it  some  compensation  for 
the  injurious  treatment  which  I  have  met  with  at  the 
hands  of  men  of  science,  who  had  most  reason  to  be 
grateful  to  me  for  my  labours.     All  these  innumerable 
answers  to  my  questions  agree  in  all  points  so  per- 
fectly, that  every  rational  doubt  must  yield  to  the 
evidence  of  truth ;  and  in  this  beautiful  agreement 
lies  the  guarantee  for  their  essential  trustworthiness. 
But  when  the  experimenters  do  not  know  how  to 
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put  their  questions ;  when  awkwardness  and  clumsi- 
ness cannot  use  the  tools ;  when  ignorance  cannot 
arrange  the  necessary  conditions  of  experiment ;  when 
want  of  tact  caimot  comprehend  the  answers ;  and 
when  want  of  acuteness  or  intelligence  is  unable  to 
discover  the  mutual  relations  of  the  phenomena ; — 
then  begin  confusion  and  perplexity ;  the  results, 
being  misunderstood  or  misinterpreted,  contradict 
each  other ;  and  the  ill-qualified  observer,  rather  than 
admit  to  himself  or  to  others  his  own  deficiencies,  will 
a  thousand  times  sooner  adopt  the  dishonest  expedient 
of  accusing  the  observed  person  of  deceit.  But  the 
deceiver,  in  regard  to  nature  and  science,  is  no  other 
than  himself,  who,  in  his  incapacity,  has  the  impudence 
and  the  folly  to  try  to  brand  truth  with  the  mark  of 
falsehood. 

SCHLOSS  RbISENBKRO,  NEA&  VlBNNA, 

February  1848. 


October  1849. 

This  work  was  printed  and  ready  by  the  spring  of 
last  year,  when  the  outbreak  of  the  German  revolu- 
tion prevented  its  publication.  Matters  having  now 
assumed  a  different  aspect,  the  publication  now  takes 
place.  It  was  necessary  to  mention  this,  to  render 
intelligible  some  determinations  of  dates  and  times, 
which,  being  printed,  cannot  now  be  altered. 
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INTRODUCTION. 


If  we  make  downward  passes  with  strong  magnets,  having 
a  supporting  power  of  about  10  tbs.,  along  the  persons  of  from 
15  to  20  individuals,  but  without  touching  them,  we  shall 
always  find  one  or  perhaps  more  among  the  number,  who  feel 
affected  thereby  in  a  peculiar  manner.  The  proportion  of 
human  beings  which  may  be  found  to  be  thus  sensitive,  is,  in 
general,  greater  than  we  imagine.  It  sometimes  happens, 
that,  in  the  above  number,  three  or  four  sensitive  persons  are 
found  ;  indeed,  I  am  acquainted  with  an  Institution,  where,  on 
trial,  out  of  22  females  there  assembled,  not  less  than  18  per- 
ceived the  sensation  caused  by  the  passage  of  the  magnet, 
more  or  less  distinctly.  The  nature  of  this  impression  on 
such  excitable  persons,  who  may,  however,  often  be  justified 
in  regarding  themselves  as  perfectly  healthy,  is  not  easily 
described.  It  is  rather  unpleasant  than  agreeable,  and  is 
associated  with  a  gentle  feeling,  sometimes  of  cold,  at  other 
times  of  warmth,  which  resembles  a  cool  or  tepid  aura  or 
current  of  air,  which  they  believe  gently  blows  upon  them. 
Occasionally  they  experience  a  dragging  or  pricking  sensation, 
as  well  as  formication ;  some  complain  very  soon  of  headache. 
Not  only  females,  but  also  men  in  the  prime  of  life,  are  to  be 
met  with,  who  distinctly  perceive  this  influence.  It  is  some- 
times very  vividly  felt  by  children. 
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In  order  to  produce  this  eflFect,  it  is  not  a  matter  of  essential 
importance,  but  rather  indiflFerent,  whether  we  take  a  horse- 
shoe magnet  or  a  straight  bar  magnet,  or  whether  we  use  one 
or  the  other  pole,  provided  it  be  only  active,  and  of  nearly  the 
strength  above  mentioned.  The  passes  should  be  made  from 
the  head  towards  the  feet,  and  not  too  quickly.  The  magnet 
is  carried  as  close  to  the  surface  as  is  possible  without  actual 
contact  with  the  dress ;  and,  to  guard  against  the  effect  of 
imagination  on  both  sides,  the  passes  may  be  made  from  the 
occiput  over  the  neck  and  back.  The  magnetised  person  is 
thus  not  aware  whether,  at  any  given  moment,  a  pass  be  in 
progress  or  not,  and  his  statements  are  free  from  prepossession. 

Powerful  men,  and  healthy  strong  women,  usually  expe- 
rience nothing,  when  thus  tried.  Yet  I  have  met  with  such 
individuals,  who,  although  in  vigorous  and  blooming  health, 
felt  themselves  decidedly  affected  by  the  magnet.  The  excita- 
bility here  alluded  to  is  more  frequently  observed  in  persons 
of  sedentary  habits,  while  they  may  be,  notwithstanding, 
regarded  as  perfectly  healthy  ;  more  particularly  in  men  who 
are  continuously  engaged  in  writing,  and  in  girls  constantly 
employed  in  needle- work ;  and  likewise  in  persons  who  are 
depressed  by  secret  grief,  by  the  pecuniary  cares  of  life,  by 
the  loss  of  relatives,  or  by  disappointed  ambition. 

After  such  persons,  who  may  be  regarded  as  not  in  full 
health,  come  those  who  are  sickly  or  in  part  diseased,  who  are 
very  often  magnetically  sensitive,  especially  those  who  are 
commonly  said  to  have  weak  nerves,  who  are  easily  terrified, 
or  have  been  agitated  and  shaken  by  fright ;  and  then  many- 
actual  patients,  in  numberless  kinds  of  disease,  but  more  par- 
ticularly in  those  cases  in  which  local  or  general  spasms 
accompany  the  disease,  during  abnormal  development  of  the 
system  at  the  period  of  puberty  ;  those  who  are  very  strongly 
and  disagreeably  affected  by  certain  odours ;  most  especially 
persons  suffering  from  catalepsy,  St.  Vitus's  dance,  and  vari- 
ous forms  of  paralysis ;  many  hysterical  patients,  and  finally, 
without  exception,  the  insane,  and  spontaneous  somnambulists. 
Thus,  the  sensitive  subjects  form  a  chain,  from  the  healthy 
man  or  woman  to  the  sleep-walker,  of  which  the  extreme  links 
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are  represented  by  a  powerful  man,  and  a  feeble  somnambulist. 
We  may  easily  convince  ourselves  of  this  fact  in  every  great 
hospital. 

The  magnet,  therefore,  appears  to  be  an  agent  which  influ- 
ences generally  Ae  vital  actions ;  and  while  this  property  has 
been  observed,  and  individual  physicians  have  endeavoured 
in  various  ways  to  apply  it,  with  a  view  to  the  possibility  of 
deducing  from  it  a  method  of  cure,  without,  however,  having 
obtained  very  distinct  or  satisfactory  results ;  on  the  other 
hand,  natural  philosophers  have  not  yet  included  it  in  the 
domain  of  physics ;  and  natural  science  in  general  has  every- 
where, up  to  this  time,  avoided  it,  on  account  of  the  uncertainty 
of  the  observations  hitherto  made.  Magnetism,  notwithstand- 
ing, ofiers,  when  viewed  from  this  side,  on  closer  investigation, 
a  high  and  infinitely  varied  interest.  If  a  part  of  the  pheno- 
mena here  becomes  mixed  with  those  of  vital  action,  this  takes 
place  exactly,  and  especially,  where  the  limits  of  the  Organic 
and  the  Inorganic  become  confused.  While  natural  philoso- 
phers hesitated  whether  to  consign  these  phenomena  to  the 
province  of  physiology  or  of  physics,  they  were  neglected  on 
both  sides.  They  were  thus  left  to  practical  medicine,  and 
did  not  always  fall  into  the  best  hands.  In  the  following 
pages,  I  hope  to  succeed  in  unloosing  some  parts  of  the 
Gordian  Knot ;  to  unite  a  number  of  the  phenomena  under 
common  points  of  view ;  and  to  bring  them  under  fixed  phy- 
sical laws. 


FIRST    TREATISE. 


LUMINOUS  APPEABANCES  AT  THE  POLES  AND  SIDES  OF 
STRONG  MAGNETS. 

1.  Those  sensitive  persons  who  are  really  or  apparently  in 
good  health,  observe,  in  the  magnet,  nothing  particular,  be- 
yond the  above-mentioned  sensations ;  and  bear  close  proxi- 
mity to  it  without  injurious  eflfects.  This  is  not,  however, 
the  case  with  sensitive  persons  in  a  state  of  disease.  The 
action  of  the  magnet  on  such  persons  is,  according  to  the 
nature  of  their  disease,  sometimes  agreeable,  at  other  times 
disagreeable,  at  other  times  again  painfully  unpleasant,  and 
that,  occasionally,  to  such  a  degree,  that  fainting,  and  catalep- 
tic and  convulsive  attacks  occur,  of  such  violence,  that  they 
may  at  last  become  dangerous.  In  the  latter  class  of  cases, 
to  which  also  somnambulists  belong,  there  is  usually  super- 
added an  extraordinary  aciUeness  of  the  senses ;  the  patients 
acquire  a  singular  delicacy  and  power  in  taste  and  smell; 
many  kinds  of  food  become  as  intolerable  to  them,  as  the 
usually  agreeable  perfumes  of  flowers  become  oflensive.  They 
hear  and  understand  what  is  said  three  or  four  rooms  off;  and 
are  often  so  sensible  to  light,  that,  on  the  one  hand,  they 
cannot  bear  the  light  of  the  sun  or  of  a  fire ;  on  the  other, 
they  are  able,  in  the  dark^  not  only  to  recognise  the  outline  of 
objects,  but  also  to  distinguish  accurately  their  colours ;  and 
this  in  such  a  degree  of  darkness,  that  persons  not  sensitive 
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are  utterly  unable  to  perceive  any  thing.  These  things  are 
pretty  generally  known,  and  require  no  proof  here.  Moreover, 
it  is  not  so  difficult,  as  it  appears  at  first  sight  to  many  who 
in  all  such  matters  imagine  something  incredible  or  supernatu- 
ral, to  understand  the  possibility  of  such  phenomena.  Not  only 
do  most  animals  excel  civilised  man  in  the  acuteness  of  certain 
senses,  but  even  savages,  consequently  human  beings  also, 
frequently  equal  dogs  and  other  animals  in  the  delicacy  of 
smell  and  hearing.  And  in  regard  to  vision,  horses,  cats,  and 
owls  are  fiEumliar  examples  of  the  power  of  the  visual  apparatus 
to  see  tolerably  well  even  in  a  dark  night. 

2.  By  the  kindness  of  a  physician  in  Vienna,  I  was,  in 
March  1844,  introduced  to  one  of  his  patients,  the  daughter 
of  M.  NowOTNY,  Revenue  Officer,  Landstrasse  No.  471.  She 
was  a  young  woman  of  25,  who  had  sufiered  for  8  years  from 
increasing  headaches,  and  had  then  become  aiSected  with  cata- 
leptic fits,  accompanied  by  spasms,  both  tonic  and  clonic.  In 
her  had  supervened  intense  acuteness  of  the  senses,  so  that 
she  could  not  bear  either  sun-light  or  candle-light.  She  saw 
during  the  darkness  of  night  her  room  as  if  in  twilight,  and 
clearly  distinguished  the  colours  of  all  objects  in  it,  such  as 
clothes.  On  this  patient  the  magnet  acted  with  extraordinary 
force  in  various  ways,  and  in  every  point  of  view  she  belonged 
to  the  highest  class  of  sensitives,  so  that  she  was  in  no  way 
inferior,  in  acuteness  of  the  senses,  to  the  true  somnambulists, 
although  she  herself  was  not  a  somnambulist. 

Seeing  all  this,  and  reflecting  that  the  aurora  boreab's  ap- 
pears to  be  nothing  else  than  an  electric  phenomenon,  caused 
by  the  magnetism  of  the  earth,  the  intimate  nature  of  which, 
moreover,  we  cannot  yet  explain,  since  no  direct  emanations 
of  light  from  the  magnet  are  known  in  physics,  it  occurred  to 
me  to  try  whether  such  an  acute  vision  as  that  of  Madlle. 
NowoTNY  might  not  possibly,  in  absolute  darkness,  be  able  to 
perceive  some  luminous  appearance  in  connection  with  the 
magnet.  The  possibility  of  this  appeared  to  me  not  to  be 
very  remote ;  and  if  it  should  be  found  to  be  so,  it  seemed 
to  me  likely  to  supply  the  key  to  the  explanation  of  the 
northern  lights. 
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3.  The  first  preliminary  experiment  I  caused  to  be  made  by 
her  fether  in  my  absence.  In  order  to  profit  by  the  utmost 
degree  of  darkness,  and  by  an  organ  for  some  time  accustomed 
to  the  absence  of  light,  so  as  to  obtain  the  greatest  possible 
enlargement  of  the  pupil,  I  begged  him,  in  the  middle  of  the 
night,  to  hold  before  the  patient  the  largest  magnet  I  had, 
namely,  a  nine-bar  horse-shoe,  carrying  upwards  of  80  fts., 
and  after  removing  the  armature.  This  was  done,  and  next 
morning  I  was  informed  that  the  young  woman  had  actually 
perceived  a  distinct  and  permanent  luminous  appearance  as  long 
as  the  magnet  was  open  ;  but  that  it  had  always  disappeared 
as  often  as  the  armature  was  attached. 

In  order  to  obtain  on  this  point  more  sure  and  minute  in- 
formation, I  made  arrangements  to  repeat  the  experiment 
myself,  with  some  alterations.  I  did  this  the  following  night, 
and  tried  it  at  the  time  when  she  had  just  awakened  from  a 
cataleptic  fit,  and  was,  consequently,  in  the  most  sensitive 
state.  To  make  all  sure,  the  windows  were  covered  with  thick 
hangings  and  the  candles  removed,  long  before  the  termination 
of  the  fit 

The  magnet  was  placed  on  a  table,  about  ten  feet  fix)m  the 
patient,  with  its  poles  directed  towards  the  ceiling,  and  the 
armature  was  then  removed.  None  among  the  assistants  was 
able  to  perceive  any  thing  whatever ;  but  the  patient  saw  two 
luminous  appearances,  one  on  the  extremity  of  each  pole. 
When  the  armature  was  attached,  the  lights  disappeared,  and 
she  saw  nothing  more ;  but  on  removing  it  again,  they  again 
appeared  as  before.  At  the  moment  when  the  armature  was 
detached,  they  seemed  to  her  to  shine  somewhat  more  brightly, 
and  then  to  assume  a  permanent  condition  of  inferior  brightness. 
The  fiery  appearances  were  of  nearly  the  same  size  on  each  pole, 
and  they  did  not  show  any  tendency  to  approach  each  other. 
Close  to  the  steel  fi-om  which  the  light  emanated,  it  appeared 
in  the  form  of  a  luminous  vapour,  which  was  surrounded  by  a 
sort  of  shining  rays.  The  rays,  however,  were  not  tranquil, 
but  shortened  and  lengthened  themselves  continually,  produc- 
ing a  shooting  and  sparkling  of  uncommon  beauty,  as  the 
patient  assured  me.     The  whole  image  was  more  delicate  and 


MAGNETIC  LIGHT.  7 

beaatiAil  than  ordinary  flame ;  its  colour  was  purer,  nearly 
white,  occasionally  mixed  with  rainbow  colours,  and  more 
resembled  the  light  of  the  sun  than  that  of  a  fire.  The  light 
was  not  uniformly  difiused.  In  the  middle  of  the  edges  of 
the  magnetic  poles  it  was  denser  and  more  brilliant  than  to- 
wards the  comers ;  but  at  the  comers  the  rays  were  collected 
into  bundles,  which  reached  beyond  the  rest  of  the  rays.  I 
showed  her  a  small  electric  spark,  which  she  had  never  seen, 
and  of  which  she  had  no  conception.  It  appeared  to  her  much 
more  blue  than  the  magnetic  light,  and  it  left  on  the  eye  a 
durable  peculiar  impression,  which  very  slowly  disappeared. 

The  interest  which  I  could  not  but  take  in  the  subject, 
made  it  desirable  to  multiply  and  vary  the  observations,  and 
to  control  them,  as  far  as  possible,  by  repetition  and  careftd 
manipulation.  The  patient  was  improving  in  health ;  her 
sensitiveness  visibly  diminished  from  day  to  day,  and  there 
was  consequently  no  time  to  be  lost.  Two  days  afterwards, 
I  again,  with  the  assistance  of  her  relatives,  tried  the  experi- 
ment. It  was  conducted  in  the  same  way,  and  yielded  the 
same  results.  After  another  day,  we  repeated  it  first  with  a 
weaker  magnet,  without  informing  her  of  the  change.  She 
did  not  now  see  the  former  light  as  before,  but  observed  only 
two  fiery  threads,  as  she  expressed  it.  These  were  obviously 
the  edges  of  the  magnet,  which  alone,  from  the  inferior  vivid- 
ness of  the  light  from  this  magnet,  were  visible  to  her.  When 
we  now  removed  the  armature  from  the  strong  magnet  first 
used,  she  inmiediately  recognised  the  former  light  in  its  shape 
and  colour  as  before.  Some  days  later,  during  which  her 
health  had  rapidly  improved,  the  experiment  was  repeated, 
but  now  even  the  light  from  the  strong  magnet  did  not  appear 
to  her  as  formerly.  She  saw  the  two  lights  less  distinctly, 
smaller,  and  somewhat  uncertain  ;  they  oft«n  seemed  to  sink, 
again  to  rise,  sometimes  almost  to  vanish,  and  then  to  return 
after  a  short  mterval.  Next  night  she  saw,  even  on  the  strong 
magnet,  only  the  threads  of  fire ;  and  on  the  night  following, 
the  phenomenon  had  become  invisible  to  her  sight,  with  the 
exception  of  two  bright  lightning-like  flashes,  which  appeared 
and  disappeared  as  often  as  I  detached  the  armature. 
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4.  SofarMadlle.  MaeiaNowotny:  Her  rapid  improvement 
in  health  had  now  so  reduced  her  sensitiyeness,  that  further  ex- 
periments became  impracticable,  and  would  have  yielded  no 
new  results,  had  they  been  practicable.  As  she  was  an  intelli- 
gent girl,  cultivated  for  her  station  in  life,  and  of  excellent  cha- 
racter, I  had  the  fullest  reason  to  regard  her  statements  as  genu- 
ine and  exact.  Notwithstanding,  and  in  order  to  give  to  them 
consistency  and  scientific  value,  I  was,  above  all  things,  desirous 
to  obtain  confirmation  fi*om  other  quarters.  I  had  become  ac- 
quainted, in  the  course  of  my  investigations,  with  Dr.  LiPPiCH, 
a  learned  physician.  Ordinary  Clinical  Professor  in  the  Uni- 
versity of  Vienna,  and  was  now,  by  his  kindness,  placed  in 
communication  with  one  of  his  clinical  patients.  This  was 
Madlle.  Angelica  Sturmann,  aged  19,  daughter  of  an  hotel- 
keeper  in  Prague,  sufiering  fix)m  pulmonary  tubercles,  and 
long  aflfected  with  the  lower  stages  of  somnambulism,  with  fits 
of  tonic  spasms  and  catalepsy.  I  found,  on  trial,  the  eflfect  of 
magnets  on  her  so  powerful,  that,  in  sensitiveness,  she  far 
surpassed  Madlle.  Nowotny.  When,  in  the  darkened  ward, 
I  detached  the  armature  fi*om  the  large  magnet  above  men- 
tioned, carrying  80  lbs.,  while  Dr.  Lippich  stood  near  her, 
and  she  was,  moreover,  perfectly  conscious,  she  suddenly 
ceased  to  reply  to  his  questions.  She  had  instantly,  on  my 
removing  the  armature,  been  thrown,  by  the  influence  of  the 
magnet,  into  spasms  and  insensibility.  This  offered  but  little 
prospect  of  a  good  result  firom  my  experiments;  but  they 
were  not  without  some  firuits.  After  an  interval,  the  girl  came 
to  herself,  and  told  us,  that  at  the  moment  when  I  disarmed 
the  magnet,  she  saw  a  jire  jlash  from  itj  as  high  as  a  small 
hand,  white,  mixed  with  red  and  blue.  She  was  on  the  point 
of  more  closely  examining  it,  when  instantly  the  effect  of  the 
magnet  deprived  her  of  consciousness.  With  extreme  eager- 
ness, I  should  have  wished  to  repeat  the  experiment,  and  the 
patient  was  willing  to  allow  this  ;  but  the  physician  thought 
it  likely  to  be  injurious  to  his  patient,  and  I  was,  of  course, 
compelled  to  relinquish  the  idea  of  fiirther  trial.  But  I  had 
gained  my  chief  object,  namely,  a  confirmation  of  the  lumi- 
nous appearance  seen  by  Madlle.  Nowotny.     A  patient,  ill  of 
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a  different  disease,  without  the  remotest  connection  with  her, 
had  also  seen  the  phenomenon. 

5.  In  another  ward,  Dr.  Lippich  showed  me  a  lad  of  18,  a 
shoemaker's  apprentice,  who  had,  by  fright  and  ill  treatment, 
been  thrown  into  convulsions,  which  continually  recurred  at 
intervals.  When  I  approached  him  in  the  dark  with  the  mag- 
net, he  immediately  spoke  of  fire  and  flames^  which  he  saw 
before  Aim,  and  which  were  renewed  as  often  as  I  removed  the 
armature.  But  this  lad  was  too  uneducated  to  permit  of  ac- 
curate experiments  being  made  on  him ;  and  in  the  mean- 
time, more  interesting  opportunities  for  following  out  the 
details  of  the  subject  presented  themselves. 

6.  The  first  of  these  was  Madlle.  Maria  Maix,  aged  25, 
daughter  of  an  upper  servant  in  the  imperial  palaces,  living  in 
the  Eohlmarkt,  No.  260,  to  which  place  I  was  taken  by  the 
kindness  of  her  physician.  He  was  treating  her  for  paralysis 
of  the  inferior  extremities,  occasionally  accompanied  by  con- 
vulsions. She  was  in  perfect  possession  of  her  senses,  had 
never  either  walked  or  spoken  in  her  sleep,  and  was  an  intel- 
ligent and  clear-headed  young  woman.  When  the  great 
magnet  was  disarmed  before  her  by  night,  an  experiment  often 
repeated,  she  invariably  saw  at  once  the  luminotis  appearance 
over  its  poleSj  about  a  hand-breadth  in  height.  But  when 
attacked  by  spasms,  the  appearance  increased  to  her  eyes  in 
an  extraordinary  degree.  The  light  was  no  longer  confined 
to  the  poles,  where  it  appeared  much  larger,  but  she  now  saw 
streams  of  light  ^rom  the  whole  surfa/ce  of  the  steely  weaker  than 
at  the  poles,  but  exhibiting  the  whole  magnet  in  a  bright 
light,  which  produced  in  her,  as  also  in  Madlle.  NOWOTNY,  a 
durable  dazzling  sensation  in  the  eyes,  which  very  slowly 
went  off.  We  shall  soon  see  how  all  these  things  are  related 
together.  In  the  meantime,  I  had  now  obtained  the  fourth 
confirmation  of  the  existence  of  the  magnetic  light.  But  it 
was  only  now  that  I  was  to  meet  with  by  far  the  most  re- 
markable and  the  clearest  of  those  who  observed  for  me  these 
remarkable  phenomena. 

7.  This  was  Madlle.  Barbara  Reichel,  aged  29,  of  stout 
build,  the  daughter  of  a  servant  in  the  imperial  palace  of  Lax- 
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eaburg.  When  7  years  old,  she  had  fallen  out  of  a  window 
two  stories  high,  and  had  ever  since  been  subject  to  nervous 
attacks,  sometimes  passing  into  insanity,  at  other  times  into 
sleep-walking  and  speaking  in  her  sleep.  Her  illness  inter- 
mitted, often  for  long  periods.  She  had,  at  this  time,  just 
recovered  fix)m  a  severe  spasmodic  attack,  retaining,  however, 
the  whole  exalted  sensibility  of  her  sight.  She  was  then  in 
Ml  strength,  looking  well,  perfectly  clear  in  her  mind,  and 
was  in  the  habit  of  going  alone  through  the  crowded  streets  to 
visit  her  relations.  I  invited  her  to  my  house,  and  she  was  so 
obliging  as  to  come  as  frequently  as  I  wished,  thus  enabling 
me  to  make  use  of  her  extraordinary  sensitiveness  to  the  mag- 
net, in  trying  experiments  with  physical  apparatus,  such  as 
could  not  conveniently  be  carried  to  other  houses. 

This  patient  combined  in  herself  the  rare  advantages,  first, 
that  she  saw  the  magnetic  light  as  strong  and  bright  as  any 
patient  confined  to  bed ;  secondly,  that  she  was,  in  the  inter- 
vals of  the  attacks,  strong  and  healthy,  could  move  about,  and 
was  very  intelligent ;  lastly,  that  with  the  highest  degree  of 
sensitiveness  to  the  light,  she  yet  bore  perfectly  the  approach 
of  the  magnet, — in  fact  as  well  as  healthy  persons ;  which  was 
so  fiff  from  being  the  case  with  most  sensitive  subjects,  that, 
as  we  have  seen  in  Madlle.  Sturmann,  and  as  happened  also, 
in  a  less  degree,  in  Madlle.  Nowotny,  the  open  magnet  soon 
caused  spasms,  and  even  produced  insensibility.  With  such 
subjects  little  can  be  done;  but  Madlle.  Reichel  was  able  quiet- 
ly and  deliberately  to  carry  out  every  investigation  to  the  end. 
Persons  of  this  temperament  axe  invaluable  for  scientific 
researches.  And  thus  I  have  been  able,  by  means  of  Madlle. 
Reichel,  to  obtain  most  accurate  results,  and  of  the  highest 
value,  in  reference  to  the  theory  of  electro-magnetism.  But 
in  this  place  I  shall  only  adduce  such  of  her  observations  as 
concern  the  magnetic  light. 

This  light  she  saw,  not  merely  in  darkness,  but  even  in  such 
a  degree  of  light,  or  rather  obscurity,  as  enabled  me,  with 
difficulty,  to  perceive  objects;  in  which,  therefore,  I  could 
work,  and  alter  or  multiply  the  experiments.  In  such  a 
twilight,  the  magnetic  lights  appeared  to  her  shorter  and 
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Bmaller,  and  she  saw  fewer  of  them ;  that  is,  those  parts  which 
were  least  luminous  were  the  first  to  be  overpowered  by  the 
fidnt  day-light.  In  perfect  darkness,  she  saw  the  luminous 
emanations  brightest,  their  extent  and  size  greatest,  their 
limits  best  defined,  and  the  play  of  colours  most  distinct. 

8.  If  a  magnet  was  presented  to  her  in  the  dark,  she  saw  it 
himinousy  not  only  when  operij  btU  even  when  closed  by  the 
OfmuUmre,  This,  at  first  sight,  appears  strange,  but  the  sequel 
will  show  that  her  statement  on  this  point  entirely  conefi^xmds 
to  the  intimate  nature  of  the  phenomenon.  The  luminous 
appearance  was,  of  oooiae,  diffier^t  in  the  two  cases.  In  the 
closed  magnet  she  perceived  no  parts  or  points  at  which  the 
light  was  particularly  concentrated,  as  was  the  case  on  both 
poles  of  the  magnet  when  open.  But  the  closed  magnet  gave 
out,  from  all  its  edges,  from  the  lines  of  junction  of  its  bars, 
and  from  its  comers,  short,  flame-like  lights,  constantly  in  a 
state  of  undulating  motion.  With  the  nine-bar  horse-shoe 
magnet,  supporting  80  lbs.,  these  were  not  longer  than  the 
thickness  of  a  finger,  or  thereabouts. 

9.  When  opened,  the  magnet  exhibited  the  beautiful  ap- 
pearance represented  in  fig.  1.  plate  I.  The  drawing  was 
made  by  Madlle.  Reichel  herself,  as  well  as  she  was  able  to 
do  it ;  but  she  regretted  that  she  could  not  attain  to  an  exact 
image  of  the  phenomenon,  as  presented  by  nature.  One  arm  of 
the  horse-shoe  was  about  10  inches  long,  and  the  flaming  light 
rose  to  nearly  the  same  distance  above  it,  and  was  broader 
than  the  steel.  At  every  depression  between  any  two  adjacent 
bars,  there  were  smaller  flames  in  the  edges  and  comers,  send- 
ing out  sparks  at  their  points.  These,  she  said,  were  blue ; 
the  great  flame  was  white  below,  yellow  higher  up,  passing 
into  red,  and  ending  above  in  green  and  blue.  It  was  not 
tranquil,  but  flickered,  swelled,  and  started  upwards,  shooting 
out  rays  all  the  time.  In  this  case,  as  in  that  of  Madlle.  No- 
WOTNY,  the  patient  saw  no  mutual  attraction  or  tendency  to 
union  between  the  flames,  not  even  between  those  on  the 
opposite  poles.  She  also,  like  Madlle.  N.,  saw  no  appreciable 
difference  between  the  poles,  in  reference  to  the  light.  Fig. 
2.  plate  I.  gives  a  side  view,  in  which  a  distinct  bundle,  of  a 
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delicate  flaming  aspect^  springs  up  from  each  edge  of  every 
bar.  This,  for  the  sake  of  distinctness,  was  not  represented 
in  fig.  1.  Along  the  back  and  the  inner  side  of  the  steel, 
feebler  lights  every  where  stream  forth.  On  the  inside  they 
all  turn  upwards ;  but  on  the  outside  they  rise,  on  the  upper 
part,  for  a  short  distance,  then  go  out,  on  the  middle,  horizon- 
tally for  a  very  short  space,  and  lastly,  on  the  lower  part,  turn 
downwards  in  the  opposite  direction.  These  flames  have  been 
already  partially  described  by  Madlle.  Maix.  Below,  at  the 
curve  of  the  horse-shoe,  that  is,  oh  the  magnetically  indifierent 
parts,  they  are  shortest.  Fig.  10.  plate  I.  exhibits  them  as  seen 
in  a  single  bar  of  the  horse-shoe  magnet.  The  condition  of 
the  flames  which  appear  along  the  longitudinal  edges  of  each 
of  the  nine  bars,  when  connected,  is  remarkable.  Where  the 
edges  are  accurately  fitted  together,  and  almost  coincide  in  one 
line,  the  flames  from  each  are  yet  distinctly  separated,  although 
we  might  expect  them  to  form  but  one  at  the  base.  Imme- 
diately above  this  they  diverge,  and  consequently  converge 
towards  the  neighbouring  flames  from  the  other  side  of  the 
same  bar,  in  such  a  manner  that  a  cross  section  would  exhibit 
the  appearance  represented  in  fig.  3.  plate  I. — ^Weaker  magnets, 
the  light  from  which  was  drawn  by  Madlle.  Reichel,  gave  the 
same  image,  but  with  shorter  emanations. 

10.  I  showed  her  a  straight  bar  magnet.  It  was  18  inches 
long,  and  about  IJ  inch  broad,  like  ordinary  bar  iron.  She 
represented  its  light,  as  in  fig.  4.  plate  I.  At  the  pole,  which 
points  to  the  north,  that  is,  at  the  negative  pole  of  the  magnet, 
she  saw  a  larger,  at  the  opposite  positive  pole  a  smaller  flame, 
the  latter  about  half  the  size  of  the  former.  They  had  the 
same  swelling,  starting,  and  shooting  motion,  as  in  the  horse- 
shoe, and  were  red  below,  green  in  the  middle,  blue  above. 
At  each  of  the  four  solid  angles  of  each  pole  a  brighter  light 
streamed  forth,  each  of  these  flames  making  an  angle  of  45° 
with  the  plane  of  the  extremity,  and  had  a  somewhat  rotatory 
motion,  which  did  not  occur  in  the  chief  flame  in  the  middle. 
There  was,  therefore,  a  five-fold  division  at  each  end  of  the 
magnet.  Madlle.  Nowotny  observed  something  analogous  in 
the  horse-shoe,  which  exhibited  a  more  intense  and  more 
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lengthened  emanation  of  light  at  each  solid  angle  of  the  extre- 
mity. The  four  edges  of  the  straight  bar,  like  the  separate 
bars  of  the  horse-shoe,  were  covered  with  weaker  light,  exhi- 
biting a  play  of  colours,  red,  green,  and  blue,  but  flowing 
tranquilly  out.  This  appearance  was  of  equal  intensity  in  its 
whole  length,  and  neither  the  edges  nor  the  indifferent  parts 
could  be  distinguished,  bjb  in  the  horse-shoe. 

11.  The  form  and  direction  of  the  flame  did  not  appear  to 
be  much  affected  by  placing  the  bar-magnet  in  the  plane  of  the 
magnetic  meridian,  or  in  the  magnetic  parallels,  with  the  poles 
directed  forwards  or  backwards,  or  in  the  direction  of  the 
magnetic  inclination;  and  the  terrestrial  magnetism  seemed 
not  powerful  enough  to  exert  any  considerable  opposing  in- 
fluence. 

12.  I  now  took  an  electro-dynamic  apparatus,  in  order, 
first,  to  produce  an  electro-magnet  under  her  eyes ;  secondly, 
to  observe  the  effects  which  the  electro-magnet  and  a  common 
steel-magnet  might  produce  on  each  other,  in  reference  to  the 
light  The  apparatus  consisted  of  a  horse-shoe  magnet  of 
wide  curve,  between  the  poles  of  which  an  electro-magnet, 
covered  with  its  coil,  could  be  made  to  rotate.  The  horse-shoe, 
the  poles  of  which  were  pointed  upwards,  had  limbs  of  which 
the  cross  section  was  a  square  of  about  0.69  of  an  inch  on  each 
side.  In  the  dark  it  exhibited  essentially  the  same  appearances 
as  the  nine-bar  horse-shoe.  At  the  four  solid  angles  of  each  end, 
flames  rising  at  an  angle ;  and  in  the  middle,  proceeding  from 
the  central  point  of  the  base,  a  longer  flame  rising  vertically. 
This  last,  however,  was  not,  in  this  case,  the  thickest  mass  of 
flame,  but  had  taken  the  form  of  a  thin,  straight,  vertical  needle 
of  fire, — a  difference  possibly  depending  on  the  relative  power 
of  the  magnet  or  its  size,  or  on  other  collateral  circumstances. 
Perhaps  a  small  depression  which  had  been  made  in  the  middle 
of  each  end,  to  admit  of  the  rotation  of  fine  points  fitted  to 
them,  may  have  contributed  to  it.  The  light  was  in  this  form 
stationary,  and  the  same  at  both  poles,  with  the  exception  of 
a  slight  difference  of  size.  As  soon  as  I  allowed  the  current 
of  a  Grove's  pair  to  pass  through  the  coil,  wound  roimd  the 
Boft  iron  which  was  to  form  the  electro-magnet,  the  iron  gave 
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out  flames  at  both  ends,  and  instantly  showed  the  luminous 
appearances  of  a  bar-magnet.  Nay,  when  the  current  was  no 
longer  allowed  to  pass,  and  the  iron  had  thus  ceased  to  be  a 
magnet,  it  yet  continued  to  give  out  light  at  the  poles,  and, 
in  regard  to  the  light,  behaved  in  a  manner  analogous  to  that 
observed  in  Ritter's  galvanic  pile ;  that  is,  it  acted  after 
removal  of  the  exciting  cause.  (I  shall  return  to  the  nature 
and  explanation  of  this  phenomenon  in  one  of  the  following 
treatises.)  An  electro-magnety  therefore^  exhtbttSy  in  its  emana- 
tions ofjlaming  lighty  visible  to  the  eyes  of  sensitive  persons^  a 
perfect  analogy  with  the  ordinary  steel-magnet, 

13.  But  the  action  of  the  two  flames,  that  of  the  steel-mag- 
net and  that  of  the  electro-magnet,  on  each  other,  was  most 
remarkable.  The  former  yielded  to  the  latter  uniformly,  and 
that,  as  decidedly  as  the  flame  of  a  candle  yields  to  the  current 
of  air  from  a  blow-pipe.  To  avoid  as  much  as  possible  long 
descriptions,  which  are  tedious  to  read,  and  yet  difficult  to 
follow,  I  refer  at  once  to  the  fig.  5.  6.  7.  and  9.  plate  I.  Fig. 
5.  exhibits  the  steel-magnet  alone,  with  its  flames ;  fig.  6.  a 
and  J,  the  electro-magnet  placed  below  the  poles  of  the  other, 
with  ground  plan ;  fig.  7.  the  electro-magnet  above  and  near 
to  the  poles ;  fig.  8.  rather  higher ;  fig.  9.  still  higher  above 
them.  The  three  last  show  the  striking  manner  in  which  the 
one  flame  is  made  to  recede  or  yield  by  the  other.  Whether 
the  cause  of  this  lie  in  the  difference  of  power,  or  elsewhere, 
remains  for  ftiture  investigation. 

Thus  we  have,  in  Madlle.  Reichel,  the  fifth,  and  the  clearest 
witness  to  the  fact  of  the  luminous  appearance  at  the  poles  of 
magnets. 

I  must  mention,  finally,  Madlle.  Maria  Atzmannsdorfer, 
a  young  woman  of  26,  living  in  the  suburb  Alte  Wieden,  at 
the  Golden  Lamb.  She  is  the  daughter  of  a  pensioned  army 
surgeon.  She  sufiers  from  headaches  and  spasms,  with  sleep- 
walking; but  looks  well,  and  walks  like  a  healthy  person 
through  the  streets.  I  brought  her  in  the  dusk  of  the  evening 
to  my  house,  into  a  room  which  I  could  render  perfectly  dark 
by  means  of  inside  shutters.  She  proved  highly  sensitive, 
and  saw  bright  flames  on  the  ends  of  the  magnets.     She  de- 
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scribed  the  flame,  from  the  nine-bar  horse-shoe/  as  being  larger 
than  it  appeared  to  Madlle.  Reichel,  indeed  more  than  twice 
ad  high.  The  light,  the  play  of  ooloors,  and  the  motion  of  the 
flame,  she  described  exactly  in  the  same  way  as  Madlle.  B. 
She  saw,  too,  like  her,  the  whole  magnet  luminous,  and  over 
its  entire  surface  clothed  in  a  delicate  light.  She  is  the  sixth 
witness. 

14.  Let  us  now  place  together  the  different  statements 
briefly.  The  nine-bar  horse-shoe  magnet  showed,  in  the  dark, — 

a.  To  Madlle.  Nowotny,  in  an  advanced  stage  of  convales- 
cence, a  kind  of  luminous  vapour,  surrounded  by  and  mingled 
with  rays  of  light  ^  to  f  of  an  inch  long,  moving,  starting,  or 
shooting,  white,  now  and  then  with  a  play  of  rainbow  colours. 

6.  To  Madlle.  Maix,  when  free  from  spasms,  a  white  flame, 
a  handbreadth  in  height. 

c.  To  Madlle.  Sturmann,  a  white  flame,  as  long  as  a  small 
hand,  with  play  of  colours. 

d.  To  the  shoemaker^s  apprentice,  a  flame  a  handbreadth 
in  height. 

e.  To  Madlle.  Maix,  when  affected  by  spasms,  a  light  gene- 
rally diflfhsed  over  the  whole  magnet,  which  dazzled  her  eyes, 
and  was  largest  and  brightest  at  the  poles. 

/  To  Madlle.  Reichel,  a  flame  10  inches  long,  shooting 
rays,  flickering,  and  iridescent ;  lateral  flames  from  each  bar 
of  the  magnet ;  and  a  general  feebler  emanation  along  all  the 
edges  of  the  bars  over  the  whole  magnet 

g.  To  Madlle.  Atzmannsdorper,  the  same  appearances  more 
intense ;  and  the  whole  magnet  bathed  in  light. 

15.  It  thus  appears,  that  persona  who  are  highly  sensitivey 
percewCj  according  to  the  degree  of  their  sensitiveneaSj  and  to  the 
mere  or  less  complete  darkness j  a  smaller  or  larger  luminous  ap- 
pearance  of  the  nature  of  a  moving  ^me^  at  the  poles  of  strong 
magnetSy  when  examined  in  the  dark.  They  differ  indeed 
according  to  their  individual  powers  of  perception,  as  to  the  size 
of  the  flame,  but  they  agree  perfectly  in  the  general  statement, 
that  such  a  luminous  appearance,  of  considerable  size,  invisible 
to  the  eyes  of  such  healthy  persons  as  were  present,  really  exists 
at  the  poles  of  magnets.     Now  since  all  the  above  witnesses, 
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with  the  exception  of  Madiles.  Maix  and  Reichel,  who  were 
acquainted,  had  no  communication  with  or  knowledge  of  one 
another,  lived  at  great  distances  from  each  other,  and  yet,  in 
my  numerous  experiments,  never  contradicted  each  other,  and 
still  less  themselves,  nor  ever  stated  any  thing  contrary  to  the 
ascertained  laws  of  Electricity  and  Magnetism ;  since,  finally, 
I  am  conscious  of  the  care  and  conscientiousness  with  which 
I  made  these  experiments,  I  can  have  no  hesitation  in  express- 
ing my  conviction  that  the  perception,  by  highly  sensitive 
persons,  of  luminous  appearances  at  the  poles  of  magnets  is 
indisputable,  and  is  to  be  regarded  as  a  fact  ascertained  and 
won  for  science,  as  far,  at  least,  as  this  can  be  accomplished 
by  one  observer.  I  am  certain  that  we  shall  not  have  long  to 
wait  for  confirmation  of  the  fact  from  other  quarters.  Sensitive 
persons  are  indeed  not  so  common  in  small  towns,  but  yet 
may  be  foimd  everywhere  if  we  only  look  for  them.  In  large 
cities,  they  are  so  fer  from  being  rare,  that  I  look  on  it  as  no 
difficult  matter,  to  find,  in  a  city  like  Vienna,  should  it  be 
necessary,  hundreds  of  them  at  one  time.  My  statements  will 
therefore  be  easily  controlled  in  Berlin,  Hamburg,  or  Paris. 

16.  Let  us  now  turn  to  the  consideration  of  some  of  the 
properties  of  this  magnetic  light.  That  we  cannot  see  it  with 
the  healthy  eye,  is  in  itself  far  from  surprising.  When  we 
reflect  how  vast  a  difierence  exists  between  sun-light  and 
candle-light,  the  former  of  which  Wollastox  estimated  as 
5560  times,  Leslie  even  at  12,000  times  more  intense  than 
the  latter ;  when  we  see  how  feeble  is  the  light  from  the  flame 
of  Alcohol,  Wood-spirit,  Carbonic  oxide  and  pure  Hydrogen 
gases,  as  well  as  other  combustibles,  the  flame  of  which  is  not 
only  invisible  to  us  in  direct  sunshine,  but  even  partially  escapes 
our  notice  in  the  difiused  light  of  day ;  such  enormous  diffe- 
rences in  the  luminousness  of  different  flames  or  lights,  render 
the  step  to  absolute  invisibility  for  our  healthy  organs  no 
longer  a  wide  one ;  and  consequently  the  existence  of  such  a 
light,  invisible  to  ordinary  sense,  is  not  only  possible,  but  easily 
conceivable.  We  cannot  therefore  be  surprised  to  find  that  such 
lights  exist,  and  that  luminous  emanations,  too  feeble  to  be,  in 
general,  visible  to  us,  shine  over  the  poles  of  magnets. 
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17.  In  order,  if  possible,  to  convince  myself  that  it  was 
really  light,  and  not  a  phenomenon  of  a  different  nature,  which 
was  perceived  by  sensitive  persons,  I  was  desirous  to  make  an 
experiment  with  the  Daguerrotype,  and  to  see  whether  it  were 
possible  to  produce  an  impression  on  the  prepared  silver  plate. 
For  the  performance  of  this  experiment,  I  applied  to  my 
obliging  friend,  M.  Carl  Schuh,  a  private  gentleman  in 
Vienna,  devoted  to  physical  science,  and  known  by  his  im- 
provements on  theGras-microscope,  and  his  dexterity  in  Daguer- 
rotype. He  shut  up  an  iodised  silver  plate,  in  front  of  which 
the  magnet  was  placed,  in  a  dark  box ;  a  similar  plate  was  shut 
up  in  a  dark  drawer  without  any  magnet,  at  the  same  time. 
After  some  hours,  he  found  the  first  plate,  when  exposed  to 
mercurial  vapour,  affected  by  light ;  the  other  not  But  the 
difference  was  not  very  great.  To  bring  it  out  more  ftdly,  he 
placed  the  magnet,  opposite  a  prepared  plate,  in  a  box,  wrapped 
up  in  thick  bedding,  and  with  the  most  anxious  precautions 
to  exclude  light  during  the  experiment,  of  which  I  was  myself 
witness.  It  was  allowed  to  remain  64  hours ;  and  then  in 
the  dark  exposed  to  the  vapour  of  mercury.  The  plate  now 
showed  on  its  whole  surface  the  effect  of  light.  From  this  it 
appeared,  that,  provided  other  causes  be  not  capable  of  affect- 
ing the  prepared  plate,  when  exposed  to  them  for  a  long  time, 
it  must  be  a  real  lightj  aWumgh  feeble^  and  slowly  acting  on  the 
platey  which  flows  from  the  magnet. 

18.  /  made^  with  a  similar  intention^  another  experiment 
with  a  lens.  It  had  an  opening  of  about  8  inches,  and  a  focal 
distance  of  about  12  J  inches  for  a  candle  placed  59  inches 
from  it.  I  now  placed  in  a  perfectly  dark  room,  the  magnet, 
the  flame  of  which  appeared  to  Madlle.  Reichel  lOJ  inches 
high,  behind  the  lens  at  the  distance  of  about  25  inches,  and 
directed  the  axis  of  the  lens  towards  a  wall,  to  which  I  called 
the  attention  of  Madlle.  Reichel.  The  able  mechanician, 
M.  Ekling,  was  present.  We  found  it  necessary  gradually 
to  remove  the  lens  to  54  inches  from  the  wall,  during  which  the 
observer,  Madlle.  R.,  saw  the  image  constantly  diminishing,  till 
it  reached  the  size  of  a  lentil,  and  had  consequently  shrunk 
from  lOJ  inches  to  the  dimension  of  about  0.12  to  0.15  of  au 
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inch.  But,  in  spite  of  this  great  degree  of  concentration,  none 
of  the  assistants  could  perceive  even  a  trace  of  light.  We 
obtained,  however,  a  sure  means  of  repeatedly  testing  the  ac- 
curacy of  our  observer.  She  had  placed  her  finger  on  the  spot 
where  she  saw  the  focal  image ;  I  felt  for  her  hand,  and  placed 
my  finger  on  the  spot  indicated.  I  now  desired  M.  Ekling, 
who  held  the  lens,  to  shift  its  direction,  but  without  saying 
how.  The  focal  image  of  course  changed  its  position  in  the 
direction  in  which  the  lens  was  moved;  Madlle.  Reichel 
instantly  pointed  out  another  spot ;  which  I  felt  for,  and  on 
which  I  placed  my  finger,  desiring  M.  Ekling  now  to  say, 
in  what  direction  he  had  moved  the  lens.  When  he  said,  to 
the  right,  to  the  left,  upwards  or  downwards,  my  finger  was 
always  found  to  have  been  placed  in  the  direction  indicated. 
The  truth  and  accuracy  of  Madlle.  R.'s  statements,  as  to  the 
place  of  the  focal  image,  were  thus  established  beyond  a 
doubt.  She  described  the  image  as  red,  and  saw  the  whole 
lens  illuminated  with  red  light  from  the  magnet. 

19.  The  magnetic  light  gave  out  no  heat;  at  least  none  ap- 
preciable by  our  most  delicate  instruments.  When  directed  on 
the  Thermsocope  of  Nobili,  I  could  not  detect,  even  aft«r  a 
long  time,  any  motion  of  the  astatic  needle  in  the  difierential 
Galvanometer. 

20.  It  was  desirable  to  acquire  some  more  intimate  know- 
ledge of  the  true  nature  or  substantiality  of  the  flame,  light, 
or  whatever  it  may  be  called,  observed  over  the  poles  of 
magnets.  As  it  did  not  proceed  firom  its  source  in  a  purely 
radiant  form,  but  in  a  flickering  shape,  which  produced  all  sorts 
of  curved  undulations  and  ever-changing  lines,  it  could  hardly 
consist  of  a  simple  emanation  of  light  alone.  When,  indeed, 
I  turned  the  poles  of  the  magnet  downwards,  or  in  any  lateral 
direction,  the  light  flowed  out  in  the  same  shape  as  when  the 
poles  were  directed  upwards,  but  in  a  downward  or  lateral 
direction,  according  as  the  magnet  was  placed.  This  testified 
to  its  being  imponderable,  bs  was  more  than  probable,  but 
proved  nothing  positive  as  to  its  essence.  On  the  other  hand, 
I  thought  the  answer  important,  which  was  given  to  my 
enquiry,  how  it  behaved  when  blown  upon  ?    The  observer 
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declared  that  it  flickered  to  the  side,  like  other  flames.  When 
a  solid  body  was  brought  too  near  it,  it  bent,  near  its  point, 
round  the  object  When  the  lens  in  the  preceding  experi- 
ments had  been  approached  too  near  the  magnet,  she  had  seen 
the  flame  bend  round  it,  exactly  as  happens  with  the  flame  of 
a  candle  when  a  piece  of  glass  is  held  in  it,  in  order  to  be 
blackened.  When  the  hand  was  laid  on  the  poles,  the 
flame  flickered  up  round  the  hand  and  between  the  fingers, 
&c.  &C.  It  follows,  that  the  magnetic  flame  eitJier  is  itself 
materud,  or  has  a  material  substratum,  and  further,  that  the 
magnetic  light  is  something  distinct,  and  the  flams  a  compound 
appearance,  in  which  some  material  body  is  combined  with  the 
probably  immaterial  essence  of  Light.  In  feet,  the  observer 
saw  the  flame  bend  round  the  lens,  while  the  light  was  trans- 
mitted and  collected  in  the  focus.  Both  Madlle.  NowOTNT 
and  Madlle.  Sturmann  have  also  assured  me,  that  the  flame 
shed  around  it  a  light  which  illuminated  neighbouring  objects ; 
and  Madlle.  Reichel  marked  accurately  the  distance  to  which 
this  illumination  extended  on  the  table  on  which  the  magnet 
lay.  I  measured  it,  and  found  it  to  extend  over  a  circle  of 
about  38  inches  diameter.  Whether  that,  which  flows  firom 
the  magnet  in  the  shape  of  a  flame,  be  a  material  emanation 
from  it,  or  whether  it  merely  represents  a  change  of  condition 
produced  by  the  mi^et  in  the  surrounding  air,  or  in  the  sense 
of  the  prevailing  modem  theory,  in  the  luminiferous  ^ther, 
accompanied  in  its  progress  by  development  of  light ; — ^these 
are  questions,  to  answer  which,  many  other  things,  and  among 
them,  the  gradual  loss  of  power  in  steel  magnets,  must  be  well 
weighed,  and  which  must  be  left  for  ftiture  investigation. 
Here,  for  the  present,  it  is  only  necessary  to  establish,  that  the 
magnetic  flame,  which  yields  to  mechanical  obstacles,  is  not 
identical  with  the  magnetic  light,  which  possesses  a  higher, 
radiant  nature. 

21.  I  now  return  to  the  consideration  mentioned  in  §  2.  of 
the  Introduction.  The  first  practical  application  of  these 
observations,  would  be  an  attempt  to  apply  them  to  the  ex- 
planation of  the  aurora  borealis.  We  possess  the  beautiftil 
observations  of  Davy,  who  applied  to  the  aurora  the  action  of 
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the  magnet  on  the  electric  light  in  rarefied  air,  and  endeavoured 
to  shew  that  the  aurora  was  probably  caused  by  such  a  dis- 
charge of  electricity  at  the  upper  limit  of  the  atmosphere. 
Since,  however,  we  have  learned,  by  the  recent  polar  expedi- 
tions, how  low  in  the  atmosphere  the  aurora  often  descends, 
the  ingenious  idea  of  Davy  has  lost  much  of  its  probability. 
It  has  lost  the  foundation  on  which  it  rested,  namely,  the 
rarefied  space,  and  along  with  this,  the  diffusion  of  free  elec- 
tricity, which  he  derives  from  our  storms,  and  applies  to  the 
explanation  of  the  aurora.  The  certainty  which  we  possess, 
that  the  aurora  is  only  formed  under  the  influence  of  the 
terrestrial  magnetic  poles ;  the  hitherto  total  want  of  the 
knowledge  of  any  direct  emanation  of  light  from  the  magnet ; 
the  fact,  now  ascertained,  that  limiinous  emanations,  although 
invisible  to  the  ordinary  sight,  and  exhibiting  to  sensitive 
persons  a  play  of  colours,  especially  white,  yellow,  and  red, 
actually  do  proceed  from  the  magnet ; — ^all  these  considerations 
naturally  lead  us  to  suspect  that  the  aurora  may  either  be 
magnetism  itself  flowing  from  the  polar  regions,  or  a  direct 
effect  of  such  magnetism.  We  know  that  the  appearance  of 
the  aurora  produces  a  disturbing  effect  on  the  magnetic  needles 
of  entire  countries,  as  the  magnetic  flame,  or  the  magnet  from 
which  it  proceeds,  also  does,  at  proper  distances.  But  it  is 
probably  only  the  emanations  from  the  magnet,  and  not  the 
magnet  itself,  which  thus  act  at  a  distance ;  and  if  this  be  the 
case,  the  effects  of  deviation  produced  by  the  aurora,  will 
coincide  with  those  of  the  magnet.  If,  finally,  we  compare 
the  appearances  of  the  magnetic  light,  as  seen  by  sensitive 
persons,  in  their  details,  with  those  of  the  aurora,  the  proba- 
bility of  this  coincidence  in  nature  is  obviously  increased. 
The  aurora  is  well  known  as  a  white  arch  of  light,  according 
to  some  as  a  vaporous  or  misty  mass  of  light  at  the  polar 
liorizon,  from  which  a  flickering,  variable,  shooting  of  rays, 
collected  in  bundles,  towards  the  equator,  takes  place.  Its 
lines  have  indeed  one  prevailing  direction,  but  are  not  always 
straight  or  parallel  to  each  other,  appearing  often  somewhat 
curved,  and  occasionally  scintillating.  Their  colour  passes 
from  the  white  of  the  arch  to  bluish,  emerald  green,  and  espe- 
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xjially  to  red,  and  they  illuminate  whole  tracts  with  the  last 
mentioned  colour.  The  same  shooting  of  luminous  rays,  the 
same  flickering,  delicate,  vapour-like  flame  running  in  curved 
lines,  the  same  varied  play  of  colours,  the  same  red  illumini^- 
tion  of  objects ; — all  these  things  are  described  in  the  same 
way  by  the  observers  of  the  magnetic  light.  The  observa- 
tions are  not  indeed  among  themselves  perfectly  alike,  but 
they  agree  in  all  the  chief  points.  The  principal  discrepancies 
concern  chiefly  the  size  of  the  flame,  which  is  less  essential ; 
and  they  are  easily  explained  by  the  different  degrees  of  sen- 
fiibility  to  the  magnetic  light  found  in  different  sensitive  per* 
sons.  We  see,  for  example,  in  the  case  of  Madlle.  Maix,  that 
according  as  she  was  in  her  usual  tranquil  state,  or  afiected 
with  spasms,  she  saw  two  different  luminous  appearances.  In 
the  former  state,  she  saw  only  a  light  of  a  handbreadth  over 
the  poles  ;  in  the  latter,  not  only  did  this  light  appear  much 
larger  and  more  intense,  but  the  whole  magnet  was  surrounded 
with  luminous  emanations.  In  like  manner,  we  find  in  the 
case  of  Madlle.  Nowotny,  that  the  magnetic  light,  in  its  ap- 
parent size,  kept  place  with  the  progress  of  her  recovery,  and 
that  it  appeared  from  time  to  time  smaller,  as  her  disease 
diminished,  until  at  last  it  eluded  her  observation.  At  one 
stage  of  her  illness  she  observed  immediately  over  the  steel  a 
kind  of  luminous  vapour,  which  the  far  more  excitable  Madlle. 
Reichel  never  saw.  From  this  luminous  cloud  Madlle, 
Nowotny  saw  bundles  of  luminous  rays  proceed,  as  Madlle. 
Eeichel  saw  similar  bundles  proceeding  from  the  solid  angles 
of  the  ends  of  weaker  magnets.  This  luminous  vapour  or 
cloud  next  the  steel  resembles  in  the  highest  degree  the  lu- 
minous arch  of  the  aurora ;  and  if  Madlle.  Reichel  did  not 
see  it,  the  cause  probably  is,  that  in  her  observations,  the 
much  more  flickering  light  and  flames  arising  from  the 
sides  of  the  bars,  covered  the  luminous  cloud,  so  that  she 
could  not,  of  course,  perceive  it.  It  may  be  expected  that,  as 
her  recovery  advances,  a  period  will  arrive  when  these  lateral 
flames  will  disappear  to  her  eyes,  and  then  the  luminous 
vapour  will  become  exposed  and  visible  to  her,  as  to  Madlle, 
Xowotny. 
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It  ia  this  tranquil,  light,  vapour-like  appearance  which  ren- 
ders the  resemblance  to  the  aurora  so  close,  that  we  feel 
involuntarily  led  to  admit  the  complete  similarity  of  the 
aurora  and  the  magnetic  light  Let  me  not,  however,  be 
misunderstood :  I  do  not  mean  to  say  that  I  regard  the  iden- 
tity of  the  two  phenomena  as  being  demonstrated,  for  there 
lies  between  light  which  is  visible  to  all  healthy  eyes,  and 
that  which  is  invisible,  a  chasm,  not  yet  filled  up,  and  which 
cannot  be  even  filled  up  by  the  assumption  of  a  difference  of 
intensity  in  the  two  phenomena.  But  this  much  I  hold  for 
certain,  and  I  think  myself  entitled  to  express  the  conviction, 
that  a  most  remarkable  analogy  exists  between  them,  so  great, 
indeed,  as  undeniably  to  render  the  identity  of  the  magnetic 
light  and  the  aurora  in  a  high  degree  probable. 

22.  Retrospect. 

a.  A  strong  magnet  exerts  on  many  healthy  and  diseased 
persons  a  peculiar  influence  ;  it  is  an  agent,  which  affects  the 
vital  force.* 

i.  Those  who  are  highly  sensitive  to  this  influence  or  irrita- 
tion, fi^quently  exhibit  exalted  acuteness  of  the  senses,  and 
are  then  able  to  perceive  light  and  flame-like  appearances  in 
the  magnet  The  strength  and  distinctness  of  this  perception 
increases  with  the  sensitiveness  of  the  observer  and  the  dark- 
ness of  the  place. 

c.  The  pole  —  M  gives  the  larger,  the  pole  +  M  the 
smaller  flame,  in  the  latitude  of  Vienna.  The  flame  divides, 
according  to  the  form  and  structure  of  the  magnet,  at  each 
pole  into  several  flames  of  iridescent  colours.  Its  form  and 
colour  vary  according  as  the  magnet  is  open  or  closed^  a  com- 
mon steel  magnet,  or  an  electro-magnet,  firee,  or  tmder  the 
influence  of  another  magnet 

d.  The  positive  and  negative  flames  show  no  tendency  to 
approach  each  other,  or  to  unite. 

*  See  Ai^iendixy  A. 
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e.  The  flame  may  be  mechanicallj  bent  hither  and  thither, 
like  ordinary  flame. 

f.  It  gives  out  light,  which  is  red,  acts  on  the  plate  of  the 
daguerreotype,  and  may  be  concentrated  in  the  focus  of  a  lens, 
but  has  no  appreciable  warmth. 

g.  The  magnetic  flame  and  its  light  exhibit  so  great  a  re- 
semblance to  the  aurora  borealis,  that  I  must  consider  their 
identity  highly  jMPobable. 


SECOND    TREATISE. 


CRYSTAI^. 

23.  The  physician  who  attended  Madlle.  Nowotny  had 
repeated,  in  her  case,  even  before  I  saw  her,  certain  observa- 
tions made  by  the  older  physicians  in  cases  of  catalepsy ; 
namely :  first,  the  fact  which  Dr.  Petetin  of  Lyons,  in  1788, 
as  well  as  others,  had  noticed  and  published,  that,  when  a 
strong  magnet  was  placed  in  contact  with  the  hand,  the  hand 
adhered  to  the  magnet,  as  a  piece  of  iron  does ;  and,  secondly, 
that  water  which  had  been  subjected  to  the  action  of  a  magnet, 
passed  several  times  along  the  vessel  containing  it,  was  at 
once  and  decidedly  distinguished  by  the  patient  from  ordinary 
water.  This  last  fact  was  first  observed  and  made  known  by 
Mesmer  ;  it  has  been  often  ridiculed,  and  as  often  reasserted. 
We  shall  see,  in  the  course  of  the  present  investigation,  how 
much  of  it,  when  it  is  subjected  to  the  touch-stone  of  physical 
research,  is  found  to  be  true  or  false. 

The  adhesion  of  a  living  limb  to  a  magnet,  is  a  fact  alto- 
gether unknown  in  the  sciences  of  physics  and  physiology, 
and  few  persons  have  convinced  themselves  of  it  by  actual 
ocular  demonstration ;  it  is  therefore  necessary  here  to  explain 
and  illustrate  it  in  some  degree.  When  Madlle.  Nowotny, 
in  the  cataleptic  state,  lay  without  consciousness  or  motion, 
but  without  spasms,  and  when  a  horse-shoe  magnet  capable 
of  supporting  about  20  ft)s.  was  approached  to  her  hand,  the 
hand  adhered  so  firmly  to  it,  that  when  the  magnet  was  raised, 
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or  moved  sidewards,  backwards,  or  in  any  direction  whatever, 
her  hand  stuck  to  it,  as  if  attached  in  the  way  in  which  a  piece 
of  iron  would  have  been.  She  remained  utterly  unconscious 
all  the  time ;  but  the  attraction  was  so  strong,  that  when  the 
magnet  was  moved  towards  her  feet,  farther  than  her  arm  could 
reach,  she  did  not  let  it  go,  but,  although  insensible,  raised 
herself  in  bed,  and  followed  the  magnet  with  her  hand  as  far 
as  she  could  possibly  do ;  so  that  the  eflFect  was  the  same  as 
if  some  one  had  seized  her  hand,  and  by  means  of  this  drawn 
or  bent  her  body  forwards  towards  the  feet.  When  the  magnet 
was  at  last  moved  so  far  that  her  body  could  not  be  moved  or 
bent  further,  so  as  to  enable  her  to  follow  it,  she  was  compelled 
to  let  it  go,  but  remained  then  in  the  manner  always  observed 
in  cataleptics,  fixed  and  immoveable  in  the  position  into  which 
she  had  been  brought.  This  I  saw  daily,  from  6  to  8  p.m., 
at  which  time  the  fits  of  catalepsy  occurred  ;  and  the  fact  was 
usually  witnessed  by  fix)m  8  to  10  persons,  physicians,  natural 
philosophers,  chemists,  and  others  interested  in  the  sciences. 
It  can  be  of  no  essential  advantage  to  refer  to  these  persons. 

When  I  visited  the  patient  at  other  times  of  the  day,  I  found 
her  fully  conscious  and  cheerful ;  but  the  phenomena  were  the 
same.  Her  hand  adhered  to,  and  followed  the  magnet,  exactly 
as  in  the  insensible  cataleptic  state.  The  accoimt  which,  at 
my  desire,  she  gave  of  the  phenomenon,  added  but  little  to 
my  knowledge  of  it,  or  to  the  power  of  explaining  its  strange- 
ness, considered  physically.  She  described  her  sensations  as 
of  an  irresistible  attraction,  which  she  felt  herself  involuntarily 
compelled  to  follow ;  and  which,  even  against  her  will,  she 
was  forced  to  obey.  It  was  an  agreeable  sensation,  combined 
with  a  soft  cooling  breeze  or  aura^  which  flowed  downwards 
firom  the  magnet  on  the  hand,  which  felt  as  if  attracted  to  it, 
and  drawn  forwards  by  a  thousand  fine  threads.  Moreover, 
she  had  never,  she  said,  perceived  anything  similar  to  it  in 
her  life  before ;  the  whole  was  a  peculiar,  indescribable  feeling, 
which,  when  the  magnet  was  not  too  powerful,  had  in  it  some- 
thing infinitely  refreshing  and  agreeable.* 

*  Aft  this  phenomenon  appeared  ahnoet  too  manrellous  for  belief,  and  was 
too  strongly  in  contradiction  to  the  known  laws  of  magnetism  to  allow  me  easily 
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I  had  afterwards  the  opportimity  of  obBerving  exactly  the 
same  phenomenon  in  Madlle.  Beichel.  Her  oomplamt  was 
different  from  that  of  Madlle.  Nowotny,  but  was,  like  hers, 
complicated  with  cataleptic  fits ;  and  her  hand  followed  the 
magnet,  exactly  as  above  described,  both  in  the  cataleptic  and 
in  the  ordinary  state.  The  same  thing  was  reported  to  me, 
for  I  was  prevented  from  personally  making  the  observation, 
as  occurring  at  a  certain  stage  of  the  illness  of  Madlle.  Stur- 
MANN,  by  Professor  Lippich  ;   and  I  have  every  reason  to 

(o  admit  ifc,  I  confess  tiutt  at  first  I  had  doubts  of  the  perfect  truBtworthiness  of 
the  patieut*8  statements,  and  suspected  the  possibility  of  imposture,  although 
this  idea  stood  in  direct  opposition  to  the  evident  honesty  of  the  family,  and  the 
trnthfuliMKi  of  the  patient.  I  took,  therefore,  various  precantioBB,  bKndiblded 
the  patient*8  eyes  in  the  cataleptic  state,  and  operated  with  the  magnet  in  ma^y 
varied  ways,  &c.  The  results  were  always  the  same.  It  is  proper  here  to 
mention  some  of  the  tests  to  which  I  subjected  the  patient.  Among  others,  I 
arranged  ¥ritfa  a  friend,  on  my  giving  a  certain  sign,  to  remove  and  rephtce 
alternately  the  annatore  of  a  powerful  magnet,  supporting  80  fta.,  on  the  oppo- 
site aide  of  the  wall,  behind  the  place  where  the  palient  lay  in  bed.  H«  was 
to  point  the  poles  of  the  open  magnet  towards  her,  while  I  stood  at  the  bedside 
and  observed  her.  The  armature  had  hardly  been  removed,  when  the  patient 
became  restless,  and  complained,  tiiat  surdy  an  open  magnet  must  be  lying  near 
her,  begging  her  friends  to  look  for  it,  and  relieve  her  frvm  her  dbtreea.  She 
was  always  painfully  affected  by  large  magneta,  whereas  the  effect  of  small  ones 
was  pleasant  and  cooling.  The  armature  was  now  replaced  without  her  know- 
ledge, and  she  became  again  calm.  When  the  experiment  was  secretly  repeated, 
she  became  quite  puzzled,  and  oouM  not  conceive  what  was  the  origin  of  these 
varying  feelings  of  discomfort  which  attacked  her,  and  left  her,  just  as  if  a  mag- 
net had  been  presented  to  her.  The  magnet,  therefore,  had  acted  on  her, 
through  a  stone  wall,  without  her  being  aware  of  its  vicinity,  exactly  as  when 
it  was  opened  before  her,  according  to  the  known  laws  of  magnetism,  which 
irresistibly  penetrates  all  bodies.  At  last  we  solved  the  enigma  to  her,  and  the 
experiment  was  repeated  with  her  knowledge.  It  produced  the  same  resultn, 
namely,  at  every  time  the  armature  was  removed,  the  same  restlessness  and  the 
varying  flush  which,  during  the  secret  experiments,  I  had  seen  come  and  go. — 
M.  BACMQARTifBR,  formeriy  Professor  of  Physics,  a  well-known  cuHivaitor  of 
science,  made,  for  his  own  satts&otion,  another  testing  experiment  with  her, 
which  was  strikingly  well  devised.  When  the  phenomena  produced  by  the 
magnet  and  its  peculiar  action  on  the  patient  had  been  repeatedly  shown  to  him, 
he  prodticed  from  his  pocket  a  horse-shoe  magnet  of  his  own,  of  which  he  said 
to  the  byestanders,  in  the  hearing  oi  the  patient,  that  this  was  the  best  and  meet 
powerful  of  all  the  magnets  in  his  collection  of  apparatus,  and  that  he  was 
desirous  to  see  how  strong  an  effect  it  would  liave  on  the  patient  To  our 
astonishment,  Madlle.  Nowotnt  declared  that  she  could  not  confirm  this ;  on 
tlie  contrary,  she  felt  it  not  only  weaker  than  the  weakest  of  all  the  magnets 
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repose  absolute  confidence  in  the  accuracy  of  his  statement 
These  difierent  cases,  added  to  the  observations  reported  by 
Petetin,  Nick,  and  others  at  an  earlier  period,  leave  no  doubt 
of  the  truth  of  the  fiEtct,  that,  in  certctin  diseasesy  especially 
where  catalepsy  is  presenty  there  exists  a  decided  attraction 
between  the  human  hand  and  a  powerful  magnet. 

I  made  fiirther,  with  Madlle.  NowOTNT,  an  experiment  of 
the  same  kind  on  her  feet  There  also  a  similar  attraction 
existed,  but  very  much  weaker  than  in  the  hands.  No  other 
part  of  the  body  could  be  found,  which  possessed  the  same 
sensibility  to  the  influence  of  the  magnet. 

24.  The  first  question  which  naturally  presented  itself  was 
this :  whether  the  attraction,  exerted  by  the  magnet  on  the 
patient,  were  mutual ;  and  also,  conversely,  whether  it  were 
exerted  by  her  on  bodies,  such  as  iron,  capable  of  magnetic 
induction,  and  which  are  for  the  time  converted  into  magnets 
by  the  approach  of  a  magnetic  body ;  in  other  words,  whether, 
in  consequence  of  her  diseased  condition,  magnetism^  and  with 
it,  magnetic  attraction,  existed  in  her  person.  To  try  this,  I 
took  filings  of  iron,  and  brought  her  finger  over  them.  Not 
the  smallest  particle  adhered  to  the  finger,  even  when  it  had 
just  been  in  contact  with  the  magnet,  and  was,  consequently, 
more  strongly  differentiated  than  it  might  naturally  be.  A 
magnetic  needle  finely  suspended,  to  the  poles  of  which  I 
caused  her  to  approach  her  finger  alternately,  and  in  different 
positions,  did  not  exhibit  the  slightest  tendency  to  deviation 
or  oscillation.    Another  experiment  bearing  on  this  point,  was 

dimt  were  then  in  the  hoose,  but  ftlmoet  quite  inert  It  had  to  her  neither  taste 
DOT  smelly  produced  no  burning  sensation,  and  had  no  attraction  for  her  hand. 
M.  BAUMGABTif  EB.  Smiled  at  our  surprise,  and  told  us  that  he  had  demagnetised 
by  stroking  it  the  wrong  way  with  another  magnet,  the  horse-shoe  which  he  had 
hvoagfat,  and  which  was  certainly,  before  he  did  this,  lushest  and  most  powerful 
nugnet  He  had  thus  deprived  it  of  all  but  a  trace  of  its  power,  so  that  it  was 
fittle  better  than  a  mere  piece  of  iron.  In  fact  it  no  longer  attracted  its  arma- 
tore.  M.  Baumoa&tAbs  wished  to  test  the  truth  and  consistency  of  the  padent, 
and  gaye  us  a  new  guarantee  for  them.  After  such  tests,  and  I  could  add  many 
more,  the  reader  will  not,  I  trust,  require  from  me  any  further  security  for  the 
truth  and  genuineness  of  the  facts,  the  accuracy  of  which  i^ill  be  sufficiently 
▼ouched  for  by  their  consistency  among  themselves,  as  vnW  be  seen  in  the 
sequel. — R. 
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made,  at  the  request  and  in  the  presence  of  M.  Baumoabtner. 
When  we  raised  the  magnet,  and  with  it  the  hand  and  the 
whole  arm,  it  appeared  to  many  who  tried  the  experiment, 
that  the  magnet  was  heavier  than  by  itself,  by  the  whole 
weight  of  the  arm.  This  I  could  not  perceive,  but  many 
believed  that  they  felt  it  distinctly.  A  horse-shoe  magnet 
was  now  suspended  to  the  arm  of  a  balance,  and  accurately 
counterpoised.  After  laying  the  hand  of  the  patient,  with  its 
back  downwards,  on  a  flat  support,  I  confined  the  points  of  the 
fingers  with  my  own,  and  brought  her  hand  near  the  suspended 
magnet.  The  hand  of  the  patient  strove  to  reach  the  magnet, 
and  I  had  to  exert  some  force  to  keep  it  in  its  place ;  yet  the 
tongue  of  the  balance  never  moved  in  the  slightest  degree,  not 
even  when  the  magnet  almost  touched  the  hand,  and  the  fingers 
made  such  convulsive  efforts  to  close,  that  I  had  difficulty  in 
keeping  them  extended. 

While  I  was  engaged  with  these  investigations,  there  ap- 
peared in  the  journals  the  statement  of  Thilorier,  who  had, 
as  he  said,  converted  steel  needles  into  magnets,  by  contact 
with  nervous  patients  during  their  fits.  Whether  the  fit  can 
in  this  respect  do  more  than  the  disease  itself,  is  a  question  I 
do  not  here  enter  upon ;  but  the  result  of  this  announcement 
was,  that  I  was  told  by  their  physician,  soon  afterwards,  that 
both  Madlle.  Reichel  and  Madlle.  IIaix  converted  every  steel 
needle,  which  they  held  for  some  time  in  their  hands,  into  a 
magnet.  I  went  to  see  the  patients,  who  assured  me  of  the  ac- 
curacy of  the  report,  and  shewed  me  knitting  needles,  which 
attracted  and  lifted  sewing  needles.  I  made  the  experiment 
myself,  first  selecting  such  knitting  needles  as  were  not  already 
magnetic,  and  removing  all  magnets  from  the  vicinity  of  the 
patients,  and  after  these  precautions,  gave  them  the  needles. 
These  they  held  in  their  hands,  first  as  long,  then  at  my  request 
twice  as  long,  as  in  the  previous  experiments,  in  which  their 
physician  had  converted  needles,  as  he  supposed,  into  mag- 
nets. But  the  needles  did  not  become  magnetic,  and  all 
eflForts  to  produce  this  effect  proved  fruitless.  Doubtless  the 
state  of  the  needles  had  not,  in  the  previous  experiments,  been 
examined  before  giving  them  to  the  patients ;   for  out  of  a 
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dozen  knitting  needles,  half  will  always  be  found  already  more 
or  less  magnetic.  At  last  I  was  assured  that  Madlle.  Stur- 
MANN  was  so  powerfully  magnetic,  that  her  finger  caused  the 
needle  to  deviate  25°  or  30°.  I  was  invited  by  Professor 
LiPPiCH  to  an  experiment,  and  actually  saw  the  suspended 
needle  deviate  considerably.  As  it  was  not  sufficiently  pro- 
tected against  currents  of  air,  I  myself  tried,  next  day,  the 
experiment,  with  the  precaution  of  placing  the  needle  in  a 
vessel,  covered  by  a  glass  plate,  through  which  the  result 
might  be  seen.  I  made  in  the  side  of  a  vessel,  a  perforation 
just  sufficient  to  admit  the  finger,  which  tilled  it.  In  this  way, 
the  patient's  finger  could  be  brought  close  to  the  needle,  with- 
out much  disturbing  the  air,  and  the  respiration  of  those 
standing  near  could  no  longer  affect  the  needle.  When  the 
finger  was  introduced,  it  seemed  as  if  some  degree  of  adhesion 
took  place.  I  examined  the  point  of  the  finger,  and  as  it 
seemed  to  me  rather  moist,  I  rubbed  it  with  a  little  flour. 
AU  adhesion  had  now  disappeared,  and  the  needle  remained 
motionless.  In  the  former  experiment,  the  finely  suspended 
needle  had  obviously  adhered  to  traces  of  perspiration  on  the 
finger,  and  when  the  viscidity  of  these  was  destroyed  by  the 
flour,  all  attraction  instantly  ceased.  To  make  still  more^  sure, 
I  introduced  the  patient's  finger  into  the  spiral  of  a  differential 
galvanometer.  But  neither  when  it  was  introduced,  nor  when 
it  was  withdrawn,  was  any  induced  current  perceptible,  and 
the  astatic  needle  remained  motionless. 

25.  From  all  this  it  follows,  that  there  is  nothing  ponder- 
able in  the  attraction  exercised  by  the  magnet  on  the  hands 
and  feet  of  cataleptics.  This  attraction  has  no  supporting 
power,  cannot  even  attract  iron  filings,  and  is  equally  incap- 
able of  acting  on  the  needle,  and  of  inducing  an  electrical 
cmrent  The  arm,  which  in  the  cataleptic  state  followed  the 
magnet,  therefore,  supported  itself,  and  its  passive  attraction 
had  obviously  quite  a  different  significance  from  that  of  the 
attraction  of  iron  towards  a  magnet,  or  more  correctly,  towards 
mi^etically  and  oppositely  polarised  matter,  in  the  sense 
hitherto  attached  to  that  expression. 

It  IS  sufficiently  known  that,  in  physics,  we  are  not  acquainted 
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with  any  kind  of  attraction  which  is  not  mutual  But  it  is 
equally  certain,  that  a  person  in  a  state  of  cataleptic  insensi- 
bility, a  state  which  cannot  be  feigned,  not  only  has  no  free 
volition,  but  has  no  volition  of  any  kind.  Now,  since  the 
mechanical  magnetic  attraction  exercised  on  persons  in  that 
state  by  the  magnet,  is  a  fact  which  is  not  only  here  established 
by  sufficient  experience,  but  which  may  easily  be  confirmed 
and  controlled  in  every  large  city,  where  such  patients  may 
always  be  found,  it  acquires,  in  spite  of  its  apparent  anoma- 
lousness,  an  established  scientific  existence,  and  imperiously 
demands  further  investigation.  Not  in  order  to  explain  it, 
but  in  order  to  render  its  character  in  some  degree  intelligible, 
I  may  here  refer  to  all  the  attractions  and  repulsions  which 
vegetative  life,  both  in  animals  and  plants,  continually  efi*ect3 
in  a  thousand  forms,  without  our  being,  at  present,  enabled 
either  to  perceive  or  to  infer  the  existence  of  mutual  attraction. 
A  root  penetrates  with  force  deep  down  into  a  hard  soil ;  it 
breaks  and  splits  powerful  mechanical  obstacles.  We  perceive 
no  indications  of  mutual  attraction  or  repulsion  which  may 
impel  it  so  forcibly ;  and  yet  the  result  occurs.  Analogous 
forces  carry  the  hand  of  a  cataleptic  patient  towards  the  magnet ; 
and  this  occurs,  whether,  in  the  first  instance,  we  can  compre- 
hend and  account  for  it,  or  not. 

26.  When  I  took,  instead  of  the  medium  magnet,  supporting 
20  flbs.,  the  large  one,  which  carried  80  lbs.,  and  laid  it  on  the 
extended  hand  of  Madlle.  Nowotny,  she  seized,  whether  in 
the  insensible  or  in  the  ordinary  state,  the  end  offered  to  her, 
and  grasped  it  so  firmly,  that  it  could  not  be  torn  firom  her 
without  the  strongest  e^ort.  She  herself  could  not  let  it  go. 
The  whole  hand  was  spasmodically  clenched,  and  the  spasm 
bound  the  fingers  round  the  pole  of  the  magnet,  and  contracted 
the  whole  hand  so  violently,  that  all  power  of  voluntarily 
moving  the  hand  ceased. 

27.  I  have  mentioned  above  (§  2),  magnetised  water,  which 
the  patient  instantly  distinguished  from  ordinary  water,  even 
when  she  knew  nothing  of  what  had  been  done.  Nothing 
could  be  more  repulsive  to  me  than  the  reappearance  of  a  thing 
apparently  so  absurd,  the  mere  mention  of  which  fills  all  che- 
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mists  and  natural  philosophers  with  disgust.  But,  in  spite  of 
this  prejudice,  I  could  not  deny,  or  annihilate  to  my  own  mind 
by  denying,  that  which  I  saw  before  my  eyes,  as  often  as  I 
tried  it ;  namely,  that  Madlle.  NowOTNY  always  accurately, 
decidedly,  and  without  one  failure,  distinguished  a  magnetised 
glass  of  water  from  one  not  magnetised.  We  cannot  contend 
against  the  force  of  facts  by  any  argumentation ;  I  was,  there- 
fore, obliged  to  admit  the  fact,  although  I  was  unable  to  com- 
prehend it.  But  when  the  same  fact  presented  itself,  at  a 
subsequent  period,  in  the  cases  of  Madlles.  Sturmann,  Maix, 
Reichel^  Atzmannsdorfer,  and  others,  nay,  when  I  saw 
it,  in  some  of  these,  in  a  still  higher  degree,  I  relinquished  my 
doubts  and  my  resistance  to  a  phenomenon,  the  actual  existence 
of  which  admitted  no  longer  of  any  rational  doubt. 

28.  The  strangeness  of  the  phenomena  was  yet  to  reach  the 
acme  of  incomprehensibility ;  when  it  appeared,  namely,  that 
not  only  the  magnet,  but  a  mere  magnetised  glass  of  water, 
possessed  the  power  of  carrying  with  it  the  hand  of  Madlle. 
NowOTNY.  This  was  indeed  the  case,  in  a  far  less  degree  ; 
yet  her  hand  was  unmistakeably  solicited,  as  well  in  the  cata- 
leptic state  as  at  all  other  times,  by  a  glass  of  water  previously 
acted  on  by  the  magnet,  so  that  an  effort  to  follow  it  in  every 
direction  was  manifest. 

29.  Observing  this,  and  feeling  convinced  that  so  strange 
a  phenomenon  could  not  exist,  as  an  isolated  one,  in  nature,  I 
was  desirous  to  try,  whether  that  which  presented  itself  in  the 
case  of  water  might  not  also  be  effected  by  other  bodies ;  and 
if  this  should  happen,  I  hoped  to  see  it  in  such  a  variety  of 
instances  as  should  admit  of  laws  being  deduced  from  them. 
With  this  view,  all  sorts  of  minerals,  preparations,  drugs,  and 
objects  of  all  kinds,  were  subjected  to  the  action  of  the  magnet, 
and  tried  on  the  patient  in  the  same  way  as  the  glass  of  water. 
I  found,  in  fact,  that  all  of  them  inunediately  acted  on  her, 
just  as  the  magnetised  water  had  done ;  they  excited  the  hand 
more  or  less  powerfully  to  follow  them,  but  with  various  diffe- 
r^ices  in  their  mode  of  action.  Some  caused  general  spasms 
through  the  whole  body ;  others  only  in  the  arm ;  others  only 
in  the  hand ;  and  finally,  others  hardly  excited  spasms  at  all, 
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although  all  had  been  equally  magnetised.  There  must, 
therefore,  exist  a  difference  in  the  different  kinds  of  matter 
employed,  which  it  was  necessary  to  take  into  account. 

30.  To  investigate  this  difference,  I  now  tried  the  experi- 
ment of  bringing  the  same  substances  into  contact  with  the 
hand  of  the  patient,  in  their  natt^ral  state,  and  without  having 
premomly  magnetised  them.  To  my  surprise,  they  now  acted 
on  her,  with  a  force  which  was  often  but  little  inferior  to  that 
which  they  had  exhibited  when  magnetised.  The  action, 
however,  was  not  always  accompanied  by  the  solicitation  of 
the  hand  to  follow  the  object.  On  the  other  hand,  that  other 
action,  in  virtue  of  which  the  patient  had  (§  26.)  convulsively 
grasped  the  magnet  in  her  hand,  occurred  frequently  in  various 
degrees  of  force.  The  method  I  pursued  was  this :  I  placed 
the  different  substances  in  the  hand  of  the  patient,  while  she 
was  in  the  insensible  cataleptic  state,  and  observed  the  eflfects. 
I  then  repeated  the  experiments  when  she  was  in  her  usual 
conscious  state,  and  free  from  the  cataleptic  affection.  In  this 
comparative  trial  it  appeared  that,  in  both  cases,  the  effect  was 
qualitatively  the  same,  but  was  beyond  comparison  quantita- 
tively more  powerful  during  the  catalepsy  than  at  other  times. 
The  effect  essentially  consisted  in  this :  that  the  different  sub- 
stances, when  laid  in  the  hand  of  the  insensible  patient,  either 

a.  Caused  tonic  spasm  of  the  fingers,  just  as  the  magnet 
did,  and  forced  them  to  clench  themselves  involuntarily,  so 
that  the  substance  was  grasped  in  the  hand.  The  substances 
which  thus  acted  again  subdivided  themselves  into  such  as  at 
the  same  time  solicited  the  hand  to  follow  them,  and  such  as 
did  not  produce  that  effect :  or 

J.  Appeared  inert,  excited  no  spasm,  and  left  the  hand 
motionless. 

The  first  effect  occurred  with  various  degrees  of  energy  in 
different  substances.  It  either  occurred  instantly  on  contact,  or 
was  more  or  less  slowly  and  gradually  produced.  In  the  latter 
case  the  fingers  began  to  bend,  and  gradually  contracted  more 
and  more,  till  the  hand  was  clenched  in  a  state  of  tonic  spasm. 
This  was  precisely  what  was  observed  when  very  weak  magnets 
were  laid  in  the  hand  of  the  patient  while  she  was  insensible. 
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31.  When   I  compared   the   substances   employed,    they 
arranged  themselves,  in  relation  to  this  effect,  not  according 
to  the  nature  and  composition  of  the  bodies,  not  according  to 
the  electro-chemical  series ;  not  even  according  to  their  power 
of  condupting  electricity.     Nay,  the  same  substance,  in  diffe- 
rent specimens,  acted  differently,  in  one  case  producing  the 
effect,  in  the  other  not.     This  was  observed  in  carbonate  of 
lime,  sugar,  quartz,  and  many  others.     I  next  perceived  that, 
among  the  amorphotis  substances j  there  was  not  one  which  acted 
so  that  the  patient  grasped  it  in  her  fingers  ;  and  on  the  other 
hand,  that  all  the  bodies  which  produced  that  effect  were  crys- 
tallised.    Among  the  crystalline  bodies  tried,  however,  there 
were  a  good  many  which  had  no  action.     When  I  now, 
omitting  the  amorphous  substances,  arranged  all  the  crystal- 
lised bodies  in  two  opposite  groups,  in  one  of  which  I  placed 
those  which  were  inert,  in  the  other  those  which  acted  on  the 
hand  like  a  magnet,  I  found  that  the  former,  the  inert  group, 
included   all  substances  confusedly  crystallisedy  such  as  loaf- 
sugar,  Carrara  marble,  and  dolomite ;  and  also  all  substances 
existing  in  masses^  composed  of  many  groups  of  small  crystals^ 
running  in  various  or  opposite  directions^  such  as  prehnite, 
wavellite,  lumps  of  sugar-of-lead,  masses  of  crystallised  silver 
from  Kongsberg,  &c. ;  and  that  the  other,  the  active  group, 
contained  all  single,  detached  crystals,  and  those  where  t/ie 
crystals,  if  in  groups,  had  their  principal  axes  parallel  or  nearly 
so,  such  as  celestine,  many  kinds  of  gypsum,  and  fibrous  red 
and  brown  hematite. 

For  the  sake  of  greater  clearness,  I  give  here  the  list  of  the 
sulBtances  tried : — 

I. — Inert  Bodies. 

a.  Amorphous. 

Ivory,  wood,  &c.  Glass  of  all  kinds. 

Anthracite.  Osmium.     Rhodium. 

Cwmel  coal.  Palladium. 

Mineral  pitch.  Mercury. 

Amber.  Silver  and  gold,  in  coins. 
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Copper  and  brass. 
Bar  iron. 

ZinCy  cadmium,  lead. 
Compact  limestone. 
Compact  red  copper  ore. 
Potassium.     Sodium. 
Dry  hydrate  of  potash. 
Chrome  iron  ore. 
Selenium. 
Liver  of  sulphur. 
Cast  sulphur. 


Compact  talc. 
Gurhofian. 
Magnesite. 
Pumice-stone. 
Obsidian. 
Menilite. 
Common  opal. 
Petrified  wood. 
Egyptian  jasper. 
Compact  quartz,  with 
lustre. 


&tty 


b.  Crystalline  bodies. 


Granular  limestone. 

Dolomite. 

Orpiment. 

Wavellite. 

Kakoxene. 

Irregular  crystallised  masses 


of  native  silver  fix)m  Eongs- 

berg. 
Loaf  sugar. 

Native  sulphuret  of  antimony. 
Prehnite. 
Natrolite. 


II. — Active' Bodies  ;  all  crystallised ;  fine  detached  crys- 
tals, many  of  them  large  and  splendid  specimens  fix)m  the 
Imperial  Private  Cabinet  of  Natural  History  in  Vienna. 

a.  Such  as,  with  hardly  sensible  spasm,  induced  the  fingers 
to  close  on  the  object : 

Native  rough  diamond,  very     Augite. 


small 
Metallic  antimony. 
Mesotype. 
Witherite. 
Tinstone. 
Mica. 

Corundum. 

Prussiate  of  potash  (yellow). 
Sugar-candy. 
Leucite. 
Garnet. 


Hornblende. 

Staurolite. 

Blue  vitriol. 

Foliated  graphite. 

Wolfi^m. 

Metallic  bismuth. 

Rutile. 

Lievrite. 

Asparagus  stone. 

Sphene. 

Iron  pyrites. 
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Analcime. 

Adulana. 

Felspar. 

Boracite. 

Celestine. 


Topaz. 

Apatite. 

White  lead  ore. 

A  crystal  of  gold,  ^  inch  thick. 

Alum. 


b.  Such  as  caused  the  hand  to  close  on  them,  but  did  not 
solicit  it  to  follow : 


Pistacite. 
Cobalt  glance. 
Zinc  blende. 
Specular  iron  ore. 


Magnetic  iron  ore. 
Rock  salt. 
Rock  crystal. 


c.  Such  as  acted  so  strongly,  that  they  caused  the  hand  to  be 
firmly  clenched,  and  when  brought  near  the  hand,  attracted  it. 


Meteorite  from  Macao. 
Crystallised  sandstone  from 

Fontainebleau. 
Calcareous  spar. 
Arragonite. 


Tourmaline,  both  when  cold 

and  warm. 
Beryl. 
Gypsum. 
Fluor  spar. 
Heavy  spar. 


All  these  comparisons  admitted  of  being  reduced  to  this ; 
that  granular  crystalline  limestone,  compact  quartz,  and  loaf- 
sugar,  were  inert ;  whereas  a  crystal  of  calcareous  spar,  a  rock 
crystal,  or  a  fine  crystal  of  sugar-candy,  that  is,  detached 
crystals  in  general,  when  laid  on  the  hand  of  the  patient, 
instantly  excited  involuntary  contraction,  attracted  the  hand, 
caused  it  to  become  clench^,  and  to  grasp  the  crystal,  and,  in 
part,  with  the  strongest  tonic  spasm.  Here,  therefore,  we 
perceive,  in  single  crystals^  a  peculiar  power ^  a  fundamental 
forcej  which  had  hitherto  remained  unobserved.  This  force, 
as  &r  as  it  has  yet  been  recognised,  belongs  to  matter^  not  as 
such  J  but  in  virtue  of  its  form  and  state  of  aggregation,  Pou- 
ILLET,  in  MtlLLER's  translation  of  his  Manual  de  Physique, 
p.  167,  expressly  says :  "  that  it  has  not  hitherto  been  observed 
in  ponderable  matter,  that  its  form,  or  the  arrangement  of  its 
molecules,  is  a  cause  of  new  forces  acting  at  sensible  distances. 
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But  we  see,  that  the  supposed  case  is  here  the  actual  one ; 
matter  must  be  crystallised,  else  it  does  not  act  in  the  way 
here  described. 

32.  When  I  now  tried  an  active  body,  a  crystal,  by  itself, 
I  observed  that  the  power  of  exciting  spasm  in  the  living 
organism  was  not  possessed  in  an  equal  degree  by  all  parts  of 
its  surface.  There  were  points,  and  the  patient  easily  recog- 
nised these,  which  had  this  power  in  a  very  feeble  degree,  or 
not  at  all ;  others,  in  which  it  was  found  of  increased  intensity. 
It  appeared  that  each  crystal  exhibited  especially  two  such 
points,  which  were  the  proper  seat  of  the  power.  And  these 
two  points  are,  in  each  crystal,  diametrically  opposite  to  each 
other ;  they  were,  in  fact,  poles  of  the  principal  axis  of  the 
crystal.  The  action  of  both  was  similar,  but  that  of  one  was 
stronger  than  that  of  the  other ;  and  there  was  also  this  difie- 
rence,  that  from  one  a  cool,  from  the  other  a  warm  soft  auray 
or  apparent  current  of  air,  seemed  to  flow. 

33.  While  I  was  endeavouring  to  pursue  the  manifestations 
of  this  force  in  different  directions,  I  made  the  experiment  of 
drawing  downwards,  along  the  inner  surface  of  the  patient's 
hand,  the  stronger  pole  of  a  crystal  of  moderate  size,  namely, 
a  rock  crystal  of  nearly  2  inches  thick,  and  7|  inches  long  ; 
making  passes  exactly  as  with  the  magnet,  when  it  is  intended 
to  cause  ordinary  sleep.  I  found  the  action  exadly  equal  to 
that  of  a  small  compass  needle j  which  I  used  for  comparison. 
It  was  5^  inches  long,le8S  than  I  inch  broad, and  about  4-lOOthfl 
of  an  inch  thick.  It  weighed  about  184  grains,  and  supported 
about  twice  its  own  weight.  The  patient  felt,  when  I  drew 
the  point  of  the  crystal,  without  contact,  slowly  down  from  the 
wrist  over  the  palm  of  the  hand  and  along  the  fingers,  an 
agreeable,  gentle,  cool  auraj  which  she  said  I  led  along  her 
hand.  The  needle  produced  the  like  effect.  K I  inverted  the 
experiment,  drawing  the  needle  upwards  from  the  point  of  the 
middle  finger  to  the  wrist,  it  produced  an  unpleasant  luke- 
warm sensation,  obviously  disagreeable  to  the  patient.  The 
crystal  produced  exactly  the  same  sensation,  when  I  used  it 
in  the  same  way.  On  another  occasion  I  tried  a  crystal  of 
three  times  the  size.     With  the  downward  stroke  it  produced 
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an  efiect  equal  to  that  of  a  bar-magnet  capable  of  supporting 
2  ibs. ;  but  the  upward  or  back  stroke  acted  so  powerfully, 
that  it  produced  a  spasmodic  state  extending  up  the  arm  and 
nearly  to  the  axilla,  and  lasting  for  several  minutes,  and  could 
not  with  prudence  be  repeated,  on  account  of  its  violent  action. 

34.  Furnished  with  these  facts,  I  went  to  the  Clinical  Hos- 
pital of  the  University,  with  the  intention  of  trying  whether 
the  observations  which  I  had  made  on  Madlle.  NowOTNY 
could  be  repeated  and  confirmed  on  other  similar  patients,  so 
as  to  enable  me,  in  some  degree,  to  generalise  them.  By  the 
kind  assistance  of  Professor  Lippich,  I  was  again  enabled  to 
have  recourse  to  Madlle.  Sturmann.  I  drew  along  the  hand 
the  point  of  a  rock  crystal,  about  6  inches  long,  and  nearly 
2  inches  thick.  The  patient  instantly  perceived  the  warm  and 
the  cool  sensation  very  vividly.  When  I  used,  in  the  same  way, 
the  other  pole  of  the  crystal,  the  sensations  were  the  same,  but 
weaker  and  inverted.  The  two  patients,  therefore,  coincided 
in  their  statements.  The  effect  on  Madlle.  Sturmann  was 
80  strong,  that  it  drew  into  sympathy  with  the  hand  the  whole 
arm  up  to  the  shoulder,  over  which  the  warm  and  the  cooling 
sensations  gradually  spread.  When  I,  on  a  subsequent  occa- 
sion, tried  a  crystal  of  thrice  the  size,  the  first  stroke  of  the 
crystal  down  the  hand  acted  so  powerfully,  that  she  suddenly 
flushed  and  then  became  pale,  so  that  here  also  I  could  not 
venture  to  make  a  second  trial  of  it. 

I  now  tried  making  the  passes  from  the  head  over  the  face. 
The  results  were  exactly  similar,  and  the  sensations  particu- 
larly distinct  along  the  temples.  Corresponding  trials  with 
tiie  needle  gave  the  same  results ;  only  this  time  the  needle 
appeared  sensibly  weaker  than  the  crystal.  I  subsequently 
tried  the  same  experiments  with  Madlle.  Maix.  In  the  case 
of  this  very  sensitive  patient,  who,  however,  was  always  per- 
fiectly  conscious,  the  crystals  acted  not  only  along  the  line  of 
the  stroke,  but  also  over  a  broad  tract  up  and  down  the  hand, 
and  this  effect  extended  up  the  arm.  Two  months  later,  I 
tried  Madlle,  Beichel.  This  strong  and  healthy-looking 
young  woman  was  so  sensitive  to  the  poles  of  crystals,  that 
she  perceived  their  approach  by  the  sensationlnthey  excited, 


38  EFFECTS  PRODUCED  BY 

even  at  a  certain  distance.  Like  the  previous  patients,  she 
found  the  aura  from  the  —  M  pole  (that  pointing  towards  the 
north  in  the  needle,)  cool  when  it  was  drawn  downwards, 
warm  when  drawn  upwards  ;  and,  on  the  contrary,  that  from 
the  +  M  pole  (pointing  south  in  the  needle,)  warm  when 
drawn  downwards,  cool  when  drawn  upwards.  At  last  I 
became  acquainted  with  Madlle.  Atzmannsdorfer,  (§  13.) 
and  found  in  her  a  sensitive,*  who  perceived  the  stroke  of 
crystals  most  strongly.  Small  crystals  of  fluor  spar,  gypsum, 
and  iron  pyrites,  an  inch  or  more  in  length,  she  felt,  when 
drawn  downwards  over  the  hand,  very  cold.  With  thin 
acicular  crystals  I  could,  as  it  were,  draw  lines  of  this  sensa- 
tion on  the  hand,  but  the  upward  stroke  of  these  was  warm, 
and  affected  her  so  disagreeably,  that  it  attacked  her  whole 
person  in  an  unpleasant  manner,  and  began  to  excite  spasms, 
as  often  as  I  repeated  the  experiment. 

35.  While  I  was  one  day  explaining  all  this  to  a  friend, 
and,  in  order  to  show  him  clearly  how  I  operated  on  the 
patients,  had  passed  the  same  rock  crystal  along  his  hand, 
he  looked  at  me  with  amazement,  and  declared  that  he  fdtj 
himself  J  that  which  I  toas  describing  as  the  sensation  experienced 
hy  the  patients^  namely,  a  very  distinct  cool  aura^  as  often  as 
I  made  the  downward  motion  over  his  hand.  He  was  a 
strong  healthy  man,  in  the  prime  of  life,  and  permitted  me  to 
refer  to  him.  It  was  M.  Carl  Schuh,  a  private  gentleman 
residing  in  Vienna,  and  distinguished  by  his  great  scientific 
acquirements.  From  that  time  I  was  in  the  habit  of  trying 
the  same  experiment  on  all  my  family  and  friends,  and  on 
many  persons,  strangers  to  me,  among  whom  were  physicians, 
natural  philosophers,  chemists.  I  am  permitted  to  name  here 
our  celebrated  naturalist,  Dr.  Endlicher,  chief  of  all  the 
public  botanical  institutions  in  Vienna.  I  found  that  not 
only  the  suffering  patients,  but  also  very  many  persons,  ex- 


*  I  borrow  the  term  ^sensitiTe*'  for  the  magneto-physiological  reaction, 
from  vegetable  physiology,  in  which  it  is  applied  to  plants  possessing  a  peculiar 
irritability,  such  as  some  Mimosse,  Berberis,  Dionsa,  Hedysaivm,  &c. ;  in  dis- 
tinction from  **  sensible  **  in  animal  physiology,  which,  as  is  known,  is  used  in  a 
somewhat  wider  sense. 
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perience  these  sensations  ;  and  that  a  large  crystal  of  quartz 
gypsum,  heavy  spar,  fluor  spar,  and  other  substances,  when 
made  to  pass  near  enough  over  the  palm  of  the  hand,  excites 
and  renders  distinctly  sensible,  in  many  persons,  certain  feel- 
ings, usually  those  of  coolness  and  warmth.  This  took  place 
even  when  the  crystal  had  been  previously  warmed  to  about 
the  temperature  of  the  hand,  which  was  necessary  in  order  to 
meet  the  objection,  that,  for  example,  the  sensation  of  coolness 
might  depend  on  radiation  from  the  hand  towards  the  cooler 
crystal.*  Many  could  tell,  with  averted  face,  that  is,  by  the 
sensation  alone,  whether  I  had  used  the  positive  or  the  negative 
end  of  the  crystal,  that  is,  the  stronger  or  the  weaker  pole. 

From  all  this  it  follows,  that  the  following  laws  prevail  in 
nature. 

a.  There  resides  tn  matter  a  peculiar  for(^y  hitherto  overlap 
whichj  when  the  crystalline  form  has  been  assumedy  is  found 
acting  in  the  line  of  the  axes, 

b.  At  the  poles  of  the  axes  it  is  most  powerful ;  but  its  effects 
are  different  at  the  two  poles^  and  are  opposite. 

c.  The  influence  of  this  force  on  sensitive  persons j  coincides 
exactly  toith  that  exerted  on  the  same  persons  by  a  magnet  and 
by  its  poles. 

36.  In  order  to  enable  every  one  to  repeat  these  experi- 
ments, I  would  state  expressly,  that  a  large  detached  crystal 
with  a  natural  termination  is  necessary  ;  and  that  it  must  be 
larger,  the  less  sensitive  the  person  is.  Heavy  spar,  fluor 
spar,  and  gypsum,  are  best  adapted  for  the  purpose.  It  is  of 
no  moment  whether  the  hand  be  coarse  or  fine  in  its  texture, 
for  I  have  occasionally  found  the  coarsest  hand  of  a  mechanic 
more  sensitive  than  the  most  delicate  hand  of  one  whose  occu- 
pation is  that  of  writing.  The  crystal  should  be  drawn  over 
the  inner  surface  of  the  hand,  from  the  wrist  over  the  palm 
and  down  to  the  point  of  the  middle  finger,  as  near  as  possible, 
but  without  contact,  and  at  such  a  rate  of  motion  that  one 
pass  occupies  about  five  seconds.     The  crystal  is  held  verti- 

•  TWa  objection  appears  alao  to  be  sufficiently  disposed  of  by  the  fact,  that 
one  end  of  the  crysUU  caused  the  cool,  the  other  the  warm  aura ;  and  also  that 
the  upward  and  downward  strokes  cause  opposite  sensations. — W.  G. 


40  EFFECTS  PRODUCED  BY 

cally  over  the  hand.     Among  my  family  and  firiends  I  have 
found  more  than  one-half  to  be  sensitive.     I  never  told  them 
my  object,  but  asked  for  the  hand,  drew  the  crystal  several 
times  over  it,  and  then  asked  whether  they  felt  any  thing,  and 
what  ?    The  usual  answer  was,  a  cool  or  warm  aurcu     That 
the  sensation  is  very  slight  and  delicate,  it  is  hardly  necessary 
to  say.     Had  it  been  so  strong  as  to  require  no  particular 
attention  to  detect  it,  it  would  not  have  been  now,  for  the 
first  time,  observed  and  pointed  out,  but  would  long  ago  have 
been  generally  known.     Some  persons  who  do  not  perceive 
it  on  one  day,  do  so  on  the  morrow,  or  the  day  after,  or  after 
a  week.     I  saw  a  remarkable  instance  in  the  case  of  my  own 
younger  daughter,  Ottone.     She  felt  the  action  of  a  long 
crystal  of  gypsum  always  very  distinctly,  while  her  brothers 
and  sisters  could  hardly  perceive  any  thing.     She  suffered, 
during  some  time,  from  headache,  which  gradually  increased, 
and  at  last  she  was  confined  to  bed.     Two  days  after  this  she 
was  attacked,  for  the  first  time  in  her  life,  with  violent  spasms, 
was  ill  for  a  fortnight,  and  then  recovered.     But  she  now  felt 
the  action  of  the  crystal  no  longer,  or  only  in  the  faintest 
degree.     It  would  appear  that  the  development  of  the  disease 
had  destroyed  the  sensitiveness.    Thus  the  sensitiveness  varies 
in  the  same  person  according  to  the  time  and  state  of  health. 
The  effect  is  often  not  perceived  on  the  first  pass,  but  becomes 
distinct  on  the  second,  third,  or  fourth.     It  occasionally  hap- 
pens that  a  person  perceives  the  first  stroke  distinctly ;  it  is 
not  perceived  on  the  second  and  third  ;  and  again  comes  out 
with  the  fourth  or  fifth.     The  stroke  must  not  be  made  too 
fast ;  for  the  ftdl  effect  requires  a  certain  time  for  its  produc- 
tion.    It  also  sometimes  happens  that  the  sensation  precedes 
the  crystal,  and  is  perceived  at  the  point  of  the  finger  while 
the  crystal  is  yet  over  the  palm.     In  other  cases  it  only 
becomes  distinct  when  the  crystal  is  leaving  the  point  of  the 
finger.     In  some  places,  persons  have  been  blindfolded,  and 
when  tried,  have  given  uncertain  answers.     This  cannot  sur- 
prise us  after  what  has  been  said.     Very  sensitive  persons, 
even  blindfold,  will  always  give  consistent  answers ;   those 
who  are  less  sensible  will  be  uncertain,  and  possibly  inconsis- 
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tentj  the  more  so,  as  blindfolding  in  itself  produces  an  iinna- 
tand  and  disquieting  state,  in  which  the  attention  is  divided 
and  scattered,  and  the  tranquillitj  necessary  for  such  delicate 
observations  is  generally  absent  If,  also,  many  persons  be 
present,  if  they  speak  much  and  ask  all  manner  of  questions, 
move  backwards  and  forwards,  it  is  natural  that  we  should 
obtain  more  or  less  incoherent  answers  concerning  a  sensation 
which  does  not  sweep  over  the  hand  like  a  hard  brush.  Many 
persons  feel  the  upward  stroke  more  distinctly  than  the  usual 
downward  one.  But  there  are  also  persons  who  are  absolutely 
devoid  of  this  sensitiveness ;  and  these  are,  perhaps,  the  most 
healthy  of  all.  One  pole,  that  which  points  towards  the  north, 
generally  acts  more  powerfully  than  the  opposite  pole.*  The 
wanner  tepid  sensation  is  usually  less  distinct  than  the  other. 
It  generally  contributes  to  the  strength  and  distinctness  of  the 
sensation,  if  the  hand  be  held  in  the  direction  of  the  meridian,! 
the  fingers  pointed  towards  the  south.  Nothing  whatever 
must  be  allowed  to  come  into  contact  with  the  patient  during 
the  experiment,  because  the  delicacy  of  feeling  is  thus  dis- 
turbed, and  the  attention  distracted,  whereas  for  these  experi- 
ments we  require  the  whole  power  of  attention  of  the  patient. 
It  is  worthy  of  notice,  that  the  power  of  observing  these 
Btnsations  is,  like  other  senses,  improved  by  practice.  He 
who  never  tastes  wine,  coffee,  or  tea,  is  usually  unable  to  dis- 

*  On  account  of  the  well-known  difficulty  of  expreflsing  the  poles  of  the  mag- 
net with  reference  to  those  of  the  earth,  in  so  far,  namely,  as  the  latter  possess 
in  oppodte  magnetism  to  that  of  the  poles  of  the  suspended  needle  which  respec- 
tively  point  to  them  ;  and  in  order  to  do  away  with  all  periphrases  and  mis- 
tpprehensions,  I  shall,  in  this  work,  call  that  pole  of  the  needle  which  points 
to  tile  north,  the  northward  pole  (den  gen  Nordpol),  and  the  opposite  one  the 
eouthward  pole  (den  gen  Sildpol).  These  names  may  he  here  and  there  found 
fiuih  with,  but  they  will  be  easily  understood,  and  are  short  Even  in  the 
newest  German  Manuals,  or  Systems  of  Physics,  that  of  Pouilbt,  translated 
by  MfiLLEB,  and  that  of  M.  Bavmoa&tnbb,  the  names  of  the  poles  are  directly 
opposed ;  what  the  former  call  the  north  pole  of  the  needle,  the  latter  calls  the 
•onth  pole.  It  is,  besides,  well  known  that  French  and  Grennans  on  one  side, 
and  (jrsnnaiis  on  the  other,  use  opposite  terms.  Hence  the  difficulty  and  con- 
Anon  which  exist  in  this  part  of  science,  and  which  may  excuse  this  suggestion 
of  a  method  of  getting  rid  of  them. — R. 

t  Query !    The  magnetic  meridian  t 
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tinguish  the  varieties  of  these  beverages ;  while  a  practised  taster 
can  instantly,  and  with  great  delicacy,  discover  the  slightest 
differences.  M.  ScHUH,  after  some  time,  arranged  for  me  the 
crystals  which  he  tried,  in  series,  which  perfectly  coincided  with 
those  derived  from  the  observations  of  the  diseased  sensitives. 
M.  Studer,  of  Zurich,  a  healthy  young  man,  residing  in 
Vienna,  was  very  soon  able  to  do  the  same,  and  his  arrange- 
ment coincided  almost  exactly  with  that  of  M.  ScHUH. 


37.  It  had  now  been  ascertained  that  a  polar  force  resides 
in  crystals,  which  they  possess  in  common  with  magnets.  The 
next  point  for  investigation  was,  whether  this  was  identical 
with,  and  perhaps  only  quantitatively  different  from,  what  we 
commonly  call  magnetism,  or  whether  the  two  forces  were 
qualitatively  distinct.  In  the  former  case,  the  new  force  must 
admit  of  being  brought  under  the  same  laws.  It  must  attract 
iron  filings,  as  is  the  case  not  only  with  the  magnetic  metals, 
nickel,  (cobalt,  manganese,  and  chromiimi,)*  but  also  with 
oxidised  bodies,  even  impure  ones,  such  as  magnetic  iron  one. 
It  must  further,  if  identical  in  kind  with  magnetism,  not  only 
act,  as  magnetism  does  when  residing  in  steel,  on  the  living 
organism,  when  it  is  found  in  quartz,  gypsum,  &c.,  but  also 
convert  into  magnets,  when  applied  to  them  in  the  same  man- 
ner, such  bodies  as  are  capable  of  becoming  magnetic,  steel,  iron, 
nickel,  (cobalt,  &c.  ?)  When  I,  to  test  this,  dipped  the  point  of 
my  crystals  in  fine  iron  filings^  I  could  observe  no  attraction. 
With  the  view  of  providing  the  force  residing  in  crystals  in 
the  greatest  possible  degree  of  energy,  I  purchased  the  largest 
crystal  I  could  procure — ^a  rock  crystal  fix)m  St.  Gk)thard,  eight 
inches  thick.  It  was  a  colossal  six-sided  prism  with  terminal 
acumination,  which  I  could  with  difficulty  use,  and  the  effect  of 
which  on  the  hand  the  most  sensitive  among  my  healthy  sub- 
jects, M.  ScHUH,  described  as  being  as  strong  as  if  I  had 
gently  blown  on  his  hand  cold  air  through  a  straw.  I  placed 
a  fine  steel  sewing  needle  opposite  this  powerful  crystal,  and 
treated  it  exactly  as  I  would  have  done  with  a  bar  magnet  to 

*  It  must  be  remembered,  that  this  was  written  more  than  a  year  before  Uie 
appearance  of  Faraday's  Researches  on  Magnetism. — R. 


CRYSTALS.  43 

render  it  magnetic.  The  stroke  was  repeated  a  dozen  times, 
and  I  then  tried  it  with  iron  filings,  but  nothing  was  attracted. 
I  multiplied  the  strokes  to  more  than  a  hundred,  but  still  not 
a  partide  of  iron  was  attracted.  As  a  counter-trial,  I  drew 
once  along  the  needle  the  compass  needle  which  Madlle.  Stur- 
MANN  had  felt  to  be  weaker  than  the  small  rock  crystal  first 
used,  and  the  sewing  needle  immediately  attracted  a  long 
beard  of  filings.  Hence,  a  aeioing  needle,  stroked  toith  the  point 
of  a  crystal  J  received  from  it  no  power  capable  of  ading  on  iron. 
But  it  was  notwithstanding  possible,  that  such  a  power  might 
be  excited  in  the  needle  by  a  process  analogous  to  magnetic 
induction,  and  that  it  might  be  rendered  capable  of  attracting 
iron  filings,  as  a  bar  of  soft  iron  is,  when  placed  in  contact 
with  a  magnet  In  order  to  test  this,  I  fastened  a  fine  needle 
to  the  points  of  seyeiml  large  crystals,  and  dipped  it,  while 
thus  in  contact  with  the  crystals,  into  iron  filings ;  but  the 
fieedU  never  attracted  even  a  trace  of  iron. 

38.  The  approach  of  any  crystal,  even  of  the  large  rock 
crystal,  to  a  finely  suspended  magnetic  needle  of  the  most 
delicate  kind,  had  no  disturbing  influence ;  the  needle  re- 
mained motionless.  I  then  suspended  a  large  crystal,  firee 
from  iron,  as  for  example,  a  crystal  of  gypsum,  by  means  of  a 
very  fine  twisted  fibre  of  natuml  silk,  so  that  the  crystal  hung 
with  its  longer  axis  horizontal.  It  was  placed  imder  a  bell 
jar,  and  a  magnet  was  brought  close  to  it ;  but  the  magnet 
exerted  no  action,  and  the  direction  of  the  crystal  was  not  in 
any  way  affected, 

39.  I  wished  to  see  whether  a  magnetic  wire  would  act  on 
a  suspended  crystal  as  on  a  magnet.  I  prepared  a  small  vol- 
taic battery  of  several  elements,  each  having  a  surface  of  8.60 
square  inches  in  surface,  and  joined  the  poles  by  means  of  a 
thick  copper  wire.  I  then  suspended,  as  before,  a  crystal  of 
gypsum,  free  fix>m  iron,  and  about  4  inches  long,  so  that  the 
poles  could  fireely  move  in  a  horizontal  plane.  When  brought 
near  the  copper  wire,  which  was  also  horizontal,  the  crystal 
and  the  wire  appeared  perfectly  indifferent  towards  each  other. 
Not  the  slightest  visible  mutual  action  occurred, 

40.  It  was  necessary  to  enquire  whether  crystals,  when  ap- 
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proached  to  a  wire,  induced  in  it,  as  magnets  do,  a  momentaiy 
current  I  formed  a  coil  of  26  windings  of  thick  copper  wire, 
covered  with  silk,  and  connected  it  with  the  terminal  pair  of 
an  exceedingly  sensitive  Schweigger's  multiplicator,  or  dif- 
ferential galvanometer.  When  I  now  rapidly  introduced  a 
crystal  of  gypsum  or  a  rock  crystal,  several  inches  long,  into 
the  interior  of  the  coil,  the  astatic  needle  exhibited  not  the  slight- 
est deviation.  The  same  was  the  case  when  it  was  withdrawn. 
The  weakest  magnetic  needle  which  I  tried  in  place  of  the 
crystal,  instantly  caused  a  deviation  of  25°. 

41.  The  relation  which  might  exist  between  the  force  resid- 
ing in  crystals  and  terrestrial  magnetism,  was  now  a  point  of 
much  interest.  We  possess  some  researches  of  Hauy,  Biot, 
and  especially  an  investigation  by  Coulomb,  in  which  it  is 
rendered  probable,  although  not  demonstrated,  that  perhaps 
all  bodies  either  possess  magnetism,  or  are  capable  of  becom- 
ing magnetic.  We  may  pass  over  the  researches  of  Hauy, 
which  only  extend  to  iron  ores  and  substances  containing  iron. 
M.  Biot,  in  his  treatise  on  this  subject,  (Gilbert's  Annalen, 
LXiv.  p.  395 ;  1820),  is  uncertain  whether  it  be  magnetism, 
or,  as  he  expressed  it,  "  another  analogous  force"  which  acts 
on  the  substances.  But  in  this  memoir  also,  only  such  sub- 
stances are  mentioned  as  were  obviously  more  or  less  con- 
taminated with  iron.  One  experiment  was  made  with  two 
needles  of  silver,  one  of  which  was  of  silver  as  pure  as  it  could 
be  made  by  chemical  means ;  the  other  of  silver  which  had 
been  melted  with  iron,  and  which,  as  no  trace  of  iron  could  be 
detected  in  it  by  chemical  re-agents,  might  also  be  regarded  as 
chemically  pure.  The  latter,  notwithstanding,  acted  on  the 
magnet  416  times  as  powerfully  as  the  former.  It  was  con- 
cluded from  this  that  it  really  contdned  a  minute  trace  of  iron, 
although  chemistry  could  not  detect  it,  and  that,  in  general, 
inconceivably  small  proportions  of  iron  were  yet  sufficient  to 
give  to  another  substance  the  capacity  for  magnetism  ;  nay, 
that  even  the  needle  made  from  so-called  chemically  pure 
silver,  may  still  have  retained  a  trace  of  that  metal.  The 
most  detailed  investigation  is  that  of  Coulomb,  read  in  1802 
to  the  French  Institute,   (of  which  an  abstract  is  found  in 
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Gilbert's  Annalen,  xii.  p.  194).  Coulomb  leaves  undecided 
the  question^  whether  the  substances  he  employed  were  free 
from  iron ;  and  Gilbert  with  some  reason  remarks,  that  they 
could  hardly  have  been  so.  The  experiments  consisted  essen- 
tially in  placing  between  magnetic  poles  needles,  and  causing 
these  to  vibrate,  both  before  they  were  placed  between  the 
poles,  and  when  in  that  position.  The  number  of  oscillations 
in  like  times  was  always  found  smaller  in  the  previous  experi- 
ment, than  when  the  needle  was  between  the  poles,  and  the 
action  of  the  magnet  was  thus  established.  But  we  must  in- 
quire. What  was  this  action  ?  and  every  one  wiU  perceive  that 
it  admits  of  a  three-fold  explanation.  The  first  ascribes  it  to 
the  presence  of  iron  in  the  needles ;  the  second,  to  magnetism 
inherent  in  the  substances ;  the  third,  "  to  another  analogous 
force,"  as  BiOT  guessed.  The  decision  of  these  questions,  as 
far  as  they  refer  to  my  investigations,  seemed  to  me  to  be  most 
likely  to  be  attained  by  a  new  and  direct  experiment.  I  had 
crystals,  especially  of  gypsum,  which  acted  as  powerftdly  on 
all  my  patients  as  a  bar  magnet,  capable  of  supporting  from  4 
to  6  Jbs.  Such  a  bar,  suspended  by  a  linen  thread,  instantly 
placed  itself  in  the  plane  of  the  magnetic  meridian.  If,  now, 
the  peculiar  force  residing  in  the  crystal,  which  acted  on  the 
patients  with  equal  power,  were  identical  with  the  magnetic 
force  residing  in  the  bar,  the  crystal,  when  suspended,  ought 
also  to  place  itself  in  the  plane  of  the  meridian.  To  test  this, 
I  suspended  various  crystals,  free  from  iron,  and  especially  one 
of  gypsum,  1.5  inches  long,  by  a  fibre  of  silk  from  the  coccoon, 
about  a  foot  in  length,  and  covered  the  whole  with  glass  cylin- 
ders. After  several  hours  had  elapsed,  the  crystals  had  be- 
come quite  motionless,  but  never  in  one  direction  more  than 
in  another,  neither  pointing  to  the  north,  nor  in  any  uniform 
direction  whatever.  If  I  made  the  support  revolve  to  the 
extent  of  a  quadrant,  the  crystal,  after  it  had  come  to  rest,  was 
always  foxmd  in  a  position  inclined  to  an  angle  of  90°  to  its 
former  one.  I  could  therefore  cause  it  to  assimie  any  direction 
I  pleased.  There  did  not  exist,  therefore,  the  very  slightest 
resistance  to  the  torsive  power  of  the  finest  silken  fibre ;  aiid 
the  peculioT  force  residing  in  crystals  does  not  give  to  the  bodies 
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in  which  it  exists  even  the  slightest  tendency  to  assume  any  par- 
ticular direction^  and  stands  in  no  relation  to  terrestrial  may- 
netismj  capable  of  causing  them  to  assume  such  a  direction. 

On  the  one  hand^  therejbre,  the  relation  of  magnets  and  of 
crystals  to  the  animal  nerve  was  entirely  alike  ;  whihy  on  the 
other y  the  relation  to  iron,  to  the  electric  currenty  to  magnetic 
poles y  and  to  the  magnetism  of  the  earthy  waSy  in  magnets  and  in 
crystalsy  totally  different. 

42.  Thus  much,  then,  is  ascertained :  That  polar  force  re- 
siding in  crystalsy  and  which  is  recognised  by  its  pecoliar 
irritative  action  on  the  healthy  and  diseased  animal  nerve, 
is  not  identical  imth  the  magnetic  forccy  as  at  present  known. 
It  does  not  attract  iron ;  has  no  effect  on  the  magnetic  needle ; 
is,  even  when  powerful,  unable  to  excite  the  slightest  trace  of 
magnetic  attractive  power  for  iron  in  the  finest  steel  needle  ; 
is  without  action  on  the  polar  wire ;  produces  no  induced  cur- 
rent when  placed  in  the  coil  of  a  galvanometer ;  and  does  not 
obey  the  attraction  of  terrestrial  magnetism. 

43.  But  conversely,  it  has  been  shewn,  ihaJt  with  the  mag^ 
neticforcCy  as  we  are  acquainted  with  it  in  the  loadstone  and  the 
magnetic  needle y  that  force  is  assodatedy  with  whichy  in  crystals y 
we  have  become  acquainted.  For,  since  the  magnet  acts  on  the 
animal  nerve  in  the  same  manner  as  crystals  do,  it  possesses, 
along  with  those  properties  which  are  not  found  in  crystals, 
that  also  which  resides  in  them. 

44.  From  which  it  necessarily  follows :  That  the  force  of  the 
magnet  is  noty  as  has  been  hitherto  taken  for  granted,  one  single 

forccy  but  consists  of  twoy  sinoey  to  that  long  knowny  a  newy  hi- 
therto unknowny  and  decidedly  distinct  oney  must  be  addedy  the 

fdrcSy  namely y  which  resides  in  crystals. 

The  phenomena  presented  by  the  magnet,  therefore,  divide 
naturally  into  two  portions,  which  in  their  manifestations  com- 
plicate each  other  ;  and  it  Yf^  be  necessary  to  subject  to  re- 
vision a  part,  at  least,  of  the  vast  store  of  observations  which 
science  has  collected  in  reference  to  the  magnet. 


45.  I  now  proceeded  to  make  some  investigations  into  the 
nature  of  these  newly  discovered  properties  of  crystals.    I  first 
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wished  to  ascertain,  whether  the  new  force  could  be  conducted, 
whether  bodies  could  be  charged  with  it,  and  whether  it  could 
be  concentrated ;  whether,  and  in  how  far,  it  had  any  analogy 
with  Magnetism  and  Electricity,  which  may  be  conducted, 
transferred  from  one  body  to  another,  and  concentrated.  Since, 
for  the  present,  I  possess  no  re-agent  for  it,  except  the  nerves  of 
healthy  and  diseased  sensitives,  and  the  action  on  the  healthy 
subjects  hitherto  known  to  me*  was  so  feeble,  that  I  could  not 
with  sufficient  certainty  distinguish  different  degrees  of  it  in 
such  persons,  I  was  compelled  to  make  use  of  the  exalted  sen- 
sitiveness of  the  patients  formerly  mentioned.  I  had  reason 
to  be  entirely  satisfied  with  the  results  of  this  mode  of  investi- 
gation. For  as  the  persons,  with  whose  aid  I  conducted  it, 
although  in  the  most  widely  different  circumstances,  and 
suffering  from  various  diseases,  not  only  agreed  in  the  account 
of  their  sensations,  but  also  made  statements,  which,  considered 
theoretically,  were  harmonious  and  consistent,  I  had  every 
reason  to  consider  these  statements  exact  and  valuable.  I 
know  well  all  the  objections  to  which  I  expose  myself,  in  de- 
claring this.  But  these  have  no  weight  with  the  sober  investi- 
gator of  nature,  who  only  walks  with  firm  and  sure  step 
within  the  limits  of  experience.  All  that  we  can  collect  of 
observations  on  the  external  world  we  must  finally  learn 
through  our  senses,  because  by  means  of  them  alone  we  can 
observe.  We  have  only  five  senses  and  no  more ;  but  we  know, 
with  certainty,  that  in  nature,  as  well  in  us  as  around  us, 
changes  are  at  every  moment  going  on,  which  we  cannot  per- 
ceive, only  because  we  have  no  sense  fitted  for  the  perception. 
In  every,  even  in  the  shortest  interval  of  time,  numberless 
electrical  motions  take  place  around  us  ;  but  we  do  not  perceive 
them  in  the  slightest  degree.  If  now,  a  being  were  to  descend 
fix)m  the  clouds,  gifted  with  a  sixth,  or  electrical  sense,  which 
should  enable  him  to  observe  and  to  point  out  the  most  deUcate 
electrical  changes,  with  the  same  acuteness,  as  we,  with  our 

*  The  reader  will  observe,  that  this  was  written  and  published  in  March 
1845,  at  a  very  early  stage  of  the  author*8  researches.  We  shall  see  that,  at  a 
later  period,  he  was  more  fortunate  in  finding  rerjr  sensitive  yet  healthy  per- 
•ons  in  great  numbers. — W.  G. 
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organs  of  vision,  can  do  so  in  regard  to  the  phenomena  of 
light ; — should  we  not  eagerly  listen  to  his  instructions,  and 
ask  him  a  thousand  questions,  in  order  thereby  to  clear  up  and 
extend  our  knowledge  ?  A  person  bom  blind,  who  never  has 
had  a  conception  of  light  and  colour,  causes  himself  to  be  led  by 
one  possessed  of  sight ;  and  when  he  invariably  finds,  by  touch, 
a  stone  where  his  guide  has  previously  declared  that  one  was 
to  be  seen,  he  believes  that  his  guide  has  organs,  by  means  of 
which  he  sees.  Now,  a  person  affected,  like  most  of  my 
patients,  with  nervous  disease,  is  to  us,  in  fact,  such  a  guide, 
possessing  a  sensibility  for  electric  and  magnetic  movements, 
to  whom,  therefore,  up  to  a  certain  point,  as  it  were  a  new 
sense  has  been  unlocked,  which,  as  it  appears,  is  wanting  ge- 
nerally in  the  healthy.  But  I  do  not  here  mean^  by  persons 
affected  with  nervous  disorders,  somnambulists,  lunatics,  or 
sleepwalkers,  &c. ;  but  only,  generally,  the  majority  of  those 
who  suffer  frequently  from  spasmodic  attacks.  Somnambulists 
are  persons,  in  whom  these  disturbances  of  the  normal  nervous 
state  have  reached  the  highest  degree,  and  in  whom  sensitive- 
ness has  attained  its  maximum.  They  present  to  us  the  re- 
actions in  their  strongest  form,  and  exhibit  the  finest  discrimi- 
nation of  differences ;  but  they  are  by  no  means  indispensable 
to  the  researches  to  which  I  have  devoted  myself.  Madlle. 
NowOTNY,  with  whom  I  made  many  experiments,  was,  during 
the  six  weeks  of  my  observations  on  her,  far  removed  from  som- 
nambulism, and  suffered  only  from  cataleptic  spasms.  Madlle. 
Maix  never  showed  a  trace  of  somnambulism.  M.  Schmidt, 
flurgeon  in  Vienna,  on  whom  the  magnet,  the  crystals,  and 
the  magnetism  of  the  earth,  produced  most  remarkable  effects, 
was  a  young  man,  perfectly  healthy  in  other  respects,  who 
merely  suffered  from  spasms  in  one  arm,  for  a  short  time,  in 
consequence  of  a  chill.  And  the  sensitiveness  diminishes  as 
we  come  to  those  in  full  health,  who  only  perceive  the  stroke 
made  with  large  crystals  as  a  cool  aura  on  the  most  sensitive 
parts  of  the  hand  or  person.  And  among  them  also  we  find 
this  difference,  that  some  perceive  the  aura  very  distinctly, 
others  much  more  feebly,  and  some  not  at  all. — If,  then,  all 
these  things  stand  in  regular  connection,  we  cannot  annihilate. 
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by  disputing  or  denying  them,  the  cause  and  the  eflfects ;  and  in 
my  opinion  itwould  not  be  well  done,  to  reject  phenomena,  which 
may  become  so  valuable  a  key  to  the  investigation  of  natural 
truths,  and  that,  too,  in  those  very  branches  of  physics  and 
chemistry,  in  which  nature  seems  disposed  the  most  obstinately 
to  keep  her  mysteries  concealed  fix>m  us.  The  strange  or  new 
sense,  the  peculiar  irritability,  of  nervous  patients,  is  directed 
chiejly  to  magnetic  phenomena ;  they  are,  for  such  phenomena, 
a  truly  invaluable  re-agent,  the  like  of  which  we  do  not  other- 
wise possess.  Their  sensations  are  not  vague,  as  has  hitherto 
been  generally  believed,  although  many  physicians  and  enthu- 
siasts have  given  them  a  bad  name ;  but  everything  follows 
regular  laws,  which  are  easily  discovered,  if  we  will  only 
thoughtfally  look  for  them,  pursue  them  with  the  arms  supplied 
by  physical  and  chemical  knowledge,  and  apply  to  them  the 
touchstone  of  experimental  criticism. 

I  could  not  help  making  this  digression,  which  was  indis- 
pensable to  the  appreciation  of  the  point  of  view  from  which 
these  researches  are  imdertaken.  I  now  return  to  the  question, 
whether  the  peculiar  force  residing  in  crystals  can  be  con- 
ducted, transferred,  and  concentrated.  When  I  stroked,  as 
with  a  magnet,  the  most  multifarious  objects,  with  the  pole 
of  a  crystal,  such  as  a  piece  of  wood,  a  glass  of  water,  leather 
gloves,  scraps  of  paper,  or  any  other,  every  patient  could  dis- 
tinguish these  objects,  if  presented  without  delay,  from  similar 
ones  not  so  treated.  The  sensation  was  sometimes  cool,  at 
odier  times  warm ;  it  was  perceived  in  the  hand  when  the 
objects  were  laid  upon  it,  and,  in  different  cases,  differed  in 
degree,  reaching  in  some  to  the  point  of  becoming  unplea- 
sant Paper  was  found  to  admit  of  this  transference  in  the 
weakest  degree.  Mile.  Sturmann  perceived  no  effect  from 
a  book,  oi^ce  stroked  with  the  large  rock  crystal ;  hardly 
anything,  when  several  strokes  were  given ;  but  at  last,  when 
I  &stened  it  to  the  ciystal  for  some  time,  and  quickly  laid  it 
in  her  hand,  she  perceived  a  feeble  warmth.  A  bit  of  porce- 
lain, stroked  with  the  crystal,  caused  a  cool  sensation.  A  rod 
of  German  silver,  belonging  to  an  electro-magnetic  apparatus, 
when  treated  in  the  same  way,  produced  a  lively  warmth. 

D 


I 
I 


50  EFFECTS  PRODUCED  BY 

Soft  iron,  a  piece  of  blue  tarnished  steel  from  a  saw  plate,  and 
a  hard  steel  file,  when  acted  on  in  the  same  way,  all  produced, 
although  previously  indifferent,  a  feeling  of  warmth  in  the 
hand.  When  I  placed  my  hand  in  hers,  allowed  her  to  be- 
come accustomed  to  it,  and  then  passed  it  along  the  crystal 
several  times,  she  instantly  perceived,  on  again  taking  hold 
of  my  hand,  a  marked  difference.  It  appeared  much  warmer, 
and  this  apparent  warmth  continued,  gradually  diminishing, 
for  four  minutes,  during  which  time  I  caused  her  repeatedly 
to  try  it.  A  similar  series  of  experiments  was  made  with 
Mile.  Maix,  and  subsequently  with  Mile.  Reichel.  The  sub- 
stances tried  were  copper,  zinc  plate,  linen,  silk,  and  water. 
They  yielded  perfectly  similar  results.  Mile.  Atzmanns- 
DORFER  could  instantly  tell  whether  I  had  placed  the  rod  of 
Grerman  silver  in  contact  with  a  crystal  of  gypsum  or  with 
an  amphorous  substance ;  and  even  whether  I  had  acted  on 
it  with  the  warming  or  cooling  end  of  a  crystal  The  warmth 
was  stronger  or  weaker,  or  passed  into  coolness.  The  new 
fiyrcej  therefore,  could  be  transferred  to  other  bodies^  so  as  to 
charge  them  with  it.  It  coxdd  be  transferred  to  iron  and  steel, 
and  yet,  these  substances^  so  charged^  did  not  attract  iron  filings  j 
as  I  have  already  stated. 

I  endeavoured  to  ascertain,  whether  this  transfer  could  be 
effected,  like  that  of  magnetism,  by  stroking  from  pole  to  pole, 
or  like  that  of  electricity,  at  a  single  point.  I  found  that  it 
was  indifferent,  whether  I  stroked  the  substances  lengthwise, 
or  whether  they  were  left  for  a  short  time  in  contact  with  the 
crystal.  No  difference  could  be  observed  in  the  sensations  of 
warmth  or  coolness  produced.  A  large  rock  crystal,  placed 
with  its  point  in  contact  with  a  glass  of  water,  produced  mag- 
netised water,  quite  as  well  as  a  horse-shoe  magnet. 

46.  The  next  question  was,  whether  this  force  was  subject 
to  a  coercitive  power  residing  in  matter,  whether  it  were  per- 
manent or  transitory  when  thus  communicated,  and  if  transi- 
tory, after  what  interval  I  charged  various  objects,  the  rod  of 
Gr^man  silver,  the  steel  file,  soft  iron,  porcelain,  and  the  book. 
The  last  soon  lost  its  charge.  The  porcelain,  tried  on  MUe. 
Sturmann,  retained  it  for  two  minutes  ;  the  rod  five  minutes ; 
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the  soft  iron  five  minutes ;  tlie  steel  ten  minutes.  I  proceeded 
in  the  following  manner.  I  did  not  take  the  objects  in  my 
naked  hand,  but  carried  them  on  a  sheet  of  paper.  When  the 
patient  had  tried  them,  I  laid  them  aside  till  the  sensation  dis- 
appeared in  the  hand,  which  usually  occurred  in  about  a  mi- 
nute. I  then  caused  her  again  to  try,  without  myself  touching 
the  object,  and  continued  this,  till  it  no  longer  caused  warmth 
or  coolness.  It  appears  from  this,  that  the  charge,  in  the  objects 
tried,  is  not,  even  by  night,  permanent,  but  of  short  dura- 
tion, not  exceeding  ten  minutes ;  that  it  soon  disappears^  and 
cannot,  like  magnetism,  be  permanently  conmiunicated  to  steel. 
But  since  iron  filings  instantly  fall  off  from  a  bar  of  soft  iron, 
which  had  attracted  them  by  magnetism  induced  in  it  when 
in  contact  with  a  magnet,  as  soon  as  the  magnet  is  withdrawn, 
whereas  here  the  effects  produced  by  transference  last  for  a  time, 
although  a  short  one,  we  must  answer  the  question  proposed 
in  this  paragraph  by  saying,  that  all  bodies  possess  a  coercitive 
or  retaining  power  for  the  new  force j  although  that  power  be  a 
weak  one.  This  is  not  precisely  the  case  with  magnetism,  as 
far  as  we  know  it  in  its  polar  action,  for  there  the  retaining 
power,  according  to  the  most  recent  researches,  is  found  in 
very  few  substances,  perhaps,  strictly  speaking,  in  iron  (steel) 
and  nickel  alone.* 

Is  the  new  force  capable  of  isolation  ?  Can  it  be  confined  ? 
The  first  experiments  on  these  points  were  made  with  Mile. 
Sturmann,  who  was  sensitive,  indeed,  but  not  always  clear  in 
her  distinction  between  tepid  and  cool  sensations.  When  I 
laid  a  book  on  her  hand,  and  placed  on  it  the  point  of  the  large 
rock  crystal,  she  perceived  no  effect  in  the  hand.  As  she  al- 
ways felt  the  effect  of  the  crystal,  when  alone,  when  it  was 
held  pointed  towards  the  inner  surfeu^e  of  the  hand  even  at  a 
distance  of  17  to  19  inches,  while  now  the  crystal  was  only 
s^Murated  from  her  hand  by  the  thickness  of  the  book,  about  f 
of  an  inch,  it  appeared  by  this  experiment  that  a  thick  mass  of 
paper  acted,  at  least  for  a  short  time,  as  an  obstacle  to  the  action 
of  the  force  on  her  nerves.  A  board  of  deal  had  a  similar 
efiect,  but  less  perfectly  ;  after  a  short  interval  she  perceived 
•  Written  A  year  before  the  recent  investigations  of  Faraday.— R. 
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the  sensation  tliraugh  it.  Eight  folds  of  printing  paper  allowed 
the  action  soon  to  pms ;  four  folds  of  woollen  stuff  hardly  op- 
posed an  obiatacle  to  its  passage.  A  porcelain  saucer  was  laid 
on  her  hftndj  and  touched  from  above  with  the  crystaL  She 
perceived  coolness  when  I  turned  the  saucer.  On  the  other 
hand,  a  sheet  of  iroTij  placed  on  her  hand,  caused  a  warm  sen- 
sation, as  soon  as  I  approached  the  crystal  When  I  touched 
the  sheet  with  it,  the  effect  flashed,  as  it  were,  like  a  shock 
through  the  elbow  and  up  to  the  shoulder.  Various  metallic 
wires,  when  one  end  was  held  in  her  hand,  and  the  other 
placed  in  cont^uit  with  the  points  of  crystals,  instantly  caused 
warm  or  cool  sensations.  I  placed  one  end  of  a  rod  in  her 
hand,  and  connected  the  other  with  the  point  of  a  small  crystal ; 
the  sensation  instantly  darted  through  the  hand  to  the  elbow. 
When  I  tried  in  the  same  way  the  large  rock  crystal,  the  sen- 
sation reached  the  shoulder,  and  caused  spasmodic  feelings. 

^Tien  I  subsequently  repeated  the  same  experiments  with 
Mile.  Maix,  the  action  was  found  to  pass  through  all  bodies 
without  exception ;  orJy  with  metals  the  passage  was  more 
rapid,  as  it  were,  more  shock-like,  than  with  vegetable  mat- 
tetB,  cloth,  &c.,  which  required  a  short  time  to  allow  the  full 
efifbct  to  be.  t>ercei%  eJ  through  them.  I  tried  wool,  silk,  glass, 
and  zinc,  with  Mile-  Reichel.  The  conduction  through 
woollen  threads  more  than  three  feet  in  length  required  a  very 
short  time ;  wit}t  silk^  glass,  and  zinc,  it  was  instantaneous,  and 
appeared  to  take  place  with  a  velocity  too  great  to  be  measured. 
My  experimetits  with  the  very  sensitive  Mile.  Atzmanns- 
DOBFER  yielded  the  same  results.  Brass  wire,  the  German 
silver  rod,  glass  tub{*Sj  rods  of  lead,  platinum  foil,  bar  iron, 
gold  (gilt?)  threads,  copperplates,  held  in  her  hand,  were  in- 
stantly traversed  by  the  force  derived  from  the  crystal  with 
which  they  were  placed  in  contact.  The  result  is,  that  the  new 
Jhrcer  (icts  through  all  bodteSy  but  in  various  degrees.  Paper, 
wool  J  and  wood^  retard  its  passage,  at  least  for  a  short  time ; 
porcelain  does  ^o  much  less ;  silk  and  glass  are  perfect  con- 
ductors. Metak  not  only  allow  it  to  pass,  when  in  contact  with 
the  crystals  irom  which  it  emanates,  but  in  some  degree,  before 
contact,  that  is,  when  the  crystals  are  merely  approached  very 
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near  to  the  metal.  With  actual  contact,  an  instantaneous  effect 
is  observed.  As  far  as  the  above  experiments  can  justify  a 
conclusion,  they  point  to  this,  that  the  conducting  power  of 
bodies  depends  less  on  the  nature  of  the  substances  than  on  their 
continuity.  All  woven  stufis  were  inferior  in  conducting  power 
to  entire,  continuous  masses ;  cotton  and  wool,  to  wire  and  silk 
thread,  for  example.  The  perfection  of  the  conduction  is  diffe- 
rently perceived  by  patients  differing  in  sensitiveness ;  so  much 
80  indeed,  that  while  all  bodies  act  as  conductors  for  the  more 
sensitive,  sensible  differences  are  observed,  by  those  who  are 
less  sensitive,  in  the  conducting  power  of  different  substances. 

48.  I  was  desirous  to  ascertain  the  amount  of  capacity  for 
the  charge  of  the  new  force.  I  stroked  with  the  crystals,  and 
placed  in  contact  with  them,  at  different  times,  the  rod  of  Ger- 
man silver  and  the  steel  file.  One  stroke  produced  a  feebler 
effect  than  several ;  but  when  I  had  charged  for  about  a  mi- 
nute, the  charge  reached  a  point,  beyond  which,  under  the  given 
circumstances,  it  could  not  be  increased.  That  is,  I  coidd  not 
inorease  the  strength  or  duration  of  the  effects  produced  by  the 
charged  object  on  the  patient's  hand,  such  as  the  warm  or  cool 
sensation ;  which,  however  long  the  charging  was  continued, 
never  lasted  longer  than  about  five  minutes,  except  in  water  and 
steel,  in  which  it  lasted  about  ten  minutes.  The  charge,  there- 
fore, was  not  instantaneously  completed,  but  increased  during 
the  contact  for  a  short  time,  and  then  reached  its  maximum. 
The  capacity  for  the  charge  was  therefore  BoJbisfied  within  a  few 
minutes. 

49.  With  regard  to  the  amoimt  of  the  force,  and  its  relation 
to  the  size  of  the  crystal,  the  experiments  indicated,  that  small 
crystals,  fix)m  the  size  of  a  lentil  to  about  two  inches  in 
length,  of  gold,  rock  crystal,  gypsum,  diamond,  or  hornblende, 
produced  a  feeble  sensation,  and  were  only  vividly  felt  on  the 
backward  or  upward  stroke.  Above  that  size,  the  power  in- 
creased with  the  size  of  the  crystal ;  but  of  course  the  expo- 
nent of  the  rate  of  increase  could  not,  for  the  present,  be  de- 
termined. 

50.  The  difference  between  the  poles  in  their  action  on  the 
animal  nerve  was  exhibited  in  an  opposition  of  cold  and  warm 
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sensations.  Crystals  almost  invariably  caused,  when  passed 
over  the  hand,  a  cool  sensation  from  one  pole,  a  warm  from 
the  other.  Mile.  Nowotny  and  M.  Schmidt,  Surgeon,  felt, 
as  persons  in  health  did,  a  pleasant  cool  aura  from  the  down- 
ward pass ;  but  a  disagreeable  tepid  warmth  from  the  upward 
stroke.  With  Madlle.  Sturmann  I  tried  crystals  of  tourma- 
line, arragonite,  rock  crystal,  gypsum,  and  cleavage  forms 
of  Iceland  spar  and  tellurium.  In  all,  one  pole,  the  stronger, 
gave  on  the  downward  stroke  a  cool,  on  the  upward  a  more 
feeble  warm  impression.  This  difference  was  very  vividly 
perceived  by  Mile.  Reichel,  who  could  even  distinguish 
the  poles  of  all  crystals  at  a  certain  distance,  and  very 
accurately,  by  the  cool  and  warm  sensations  they  excited.  It 
was  observed,  however,  most  distinctly,  by  Mile.  Atzmanns- 
DORFER,  aa  I  have  already  stated.  But  even  healthy  subjects, 
for  example,  Professor  Endlicher,  as  already  mentioned, 
M.  Studer,  the  carpenter  Johann  Elaiber,  residing  here, 
and  many  others,  clearly  and  decidedly  distinguished  the 
poles  of  all  crystals,  even  of  very  small  ones.  The  opposition 
of  the  poles  was  therefore,  in  the  first  place,  exhibited  in  their 
producing  a  tepid  or  cool  sensation  on  the  sensitive  nerve. 
I  shall  mention,  further  on,  some  other  points  of  opposition 
between  the  poles. 

51.  The  high  degree  of  distinctness  of  the  impression  made 
on  diseased  sensitives  is  very  remarkable.  They  not  only 
perceive  the  effect  produced  by  the  mass  of  any  substance 
presented  to  them,  but  feel  distinctly  that  there  are  points 
in  which  the  force  is  accumulated  or  concentrated.  Mile. 
Nowotny  pointed  out  to  me  in  every  crystal,  with  great 
precision,  those  points  where  the  two  active  poles  lay,  which 
she  soon  found  by  means  of  the  points  of  her  fingers.  In 
the  case  of  double  crystals,  the  axis  joining  the  poles  al- 
ways passed  through  the  jimction  of  the  two  crystaJs.  The 
same  was  done,  with  even  greater  facility,  by  Miles.  Maix, 
Sturmann,  Reichel,  and  Atzmannsdorfer.  Even  MM. 
ScHUH  and  Studer  perceived  accurately  and  distinctly  the 
polar  points  in  large  crystals ;  and  all  these  observations,  sepa- 
rately made,  exhibited  a  i)erfect  agreement  among  themselves. 
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52.  The  electricity  of  crystals,  as  excited  in  tourmaline, 
boracite,  and  other  minerals,  by  heat,  had  no  perceptible 
inflaence  on  the  effect  of  the  new  force  on  the  animal  nerve. 
I  heated  these  bodies  to  different  temperatures,  but  this  pro- 
duced no  distinct  change  in  the  results, 

58.  Is  there  no  relation  whatever  between  the  magnetism 
of  the  earth  and  the  direction  of  the  force  peculiar  to  crystals  ? 
If  we  consider  the  manner  in  which  crystals  are  often  grouped, 
we  might  be  led  to  suppose  that  the  two  forces  are,  at  least 
to  a  certain  degree,  independent  of  each  other.  Any  one  who 
has  ever  seen  a  drusy  cavity  of  quartz  opened  in  a  mine,  and 
has  examined  it  from  all  directions  while  in  sitUy  cannot  have 
failed  to  observe  that  the  hollow  is  lined  on  all  sides  with 
crystals,  the  axes  of  which  lie  in  all  possible  directions.  But 
even  in  mineralogical  cabinets  we  can  make  the  same  obser- 
vation, as  in  the  nodules  of  chalcedony,  the  interior  hollow  of 
which  is  covered  with  crystals  of  quartz  and  amethyst.  I 
have  never  been  able  to  detect  in  them  the  slightest  preference 
for  any  one  direction.  Other  crystallisations,  again,  which 
form  radiating  lines,  grouped  round  a  common  centre,  as  in 
natrolite,  zeolite,  mesotype,  arragonite,  pharmacolite,  form 
radiating  spherical  bundles,  the  rays  of  which  run  in  all 
directions,  and  do  not  indicate  the  influence  of  any  directing 
force.  Artificial  crystallisations,  as  they  occur  in  our  labora- 
tories and  manufactories,  are  in  the  same  way  thoroughly 
confused,  as  in  prussiate  of  potash,  alum,  sugar-of-lead,  sugar- 
candy,  which,  in  large  crystallising  pans,  deposit  their  crystals 
without  preference  for  any  one  direction.  This  appears  to 
agree  witii  the  indifference  exhibited  by  a  suspended  crystal 
towards  the  magnetic  needle  and  the  polar  wire.  In  this 
point  of  view,  therefore,  the  new  force,  as  &r  as  concerns  the 
direction  of  the  crystals  in  which  it  resides,  is  independent  of 
terrestrial  magnetism, 

54.  K,  then,  the  new  force  residing  in  crystals  is  on  every 
side  free  from  that  attraction  towards  inorganic  matter,  which 
distinguishes  the  magnet  in  so  high  a  degree ;  on  the  other 
hand,  it  is  so  much  the  more  surprising,  and  appears  to  claim 
the  highest  scientific  interest,  that  this  force  shares  with  thai 
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of  the  magnet  the  singular  property  of  att/rcu:t%ng  living  organic 
bodm.  For  the  same  effect,  which  I  have  abeady  described 
as  produced  by  the  magnet  on  the  cataleptic  MUe.  NowOTNY, 
1  found  to  occur  when  the  points  of  large  crystals  were  used, 
m  has  bet^n  (§  31)  already  detailed.  The  crystals  caused  her 
hand  to  contract,  produced  in  some  cases  convulsive  clenching 
of  the  fist,  and  HoUcited  the  hand  to  follow  them ;  that  is,  they 
attracted  it,  not  30  strongly  as  a  large  magnet,  but  exactly  like 
a  weak  one.  I  am  convinced  that  a  crystal  of  sufficient  size 
would  have  cauised  her  hand  to  grasp  and  adhere  to  it,  just  as 
it  adhered  to  a  powerfiil  magnet.  This  elective  affinity  of  the 
Tww  fiyrce^  in  virtue  of  which  it  attracts  living  and  not  dead 
matter,  m  the  most  astonishing  phenomenon  which  it  presents, 
and  indicates  the  important  relation  in  which  it  stands  to  that 
which  we  call  life  or  vitality ;  on  which  mysterious  subject, 
unless  1  am  |2:reatly  deceived,  the  study  of  the  force  residing 
in  cryetals  holds  out  a  near  prospect  of  the  most  valuable 
rCBultB. 

55.  In  the  first  treatise,  I  have  reported  my  investigations 
on  the  subject  of  the  light  which  flows  from  the  poles  of  power- 
ful magnets*  It  was  obviously  natural  to  imagine  the  possi- 
bility of  the  same  phenomenon  at  the  poles  of  crystals ;  indeed 
I  was  compelled  to  regard  its  occurrence,  h  priori^  as  even 
probable,  I  made,  therefore,  an  experiment  with  the  exalted 
powers  of  vision  of  Mile.  Sturmann.  A  room  was  darkened 
as  completely  as  possible.  The  patient  entered  it,  and  re- 
mained there  till  her  eyes  were  accustomed  to  the  darkness. 
I  then  showed  her  the  large  rock  crystal.  She  instantly  saw 
a  flame-like  brightness  over  it,  of  the  size  of  half  a  hand ;  blue, 
passing  into  white  in  its  upper  part,  very  different  from  the 
magnetic  light,  which  she  described  as  much  yellower  and 
redder*  The  experiment  was  twice  repeated  in  the  following 
night.  To  make  sure,  I  placed  the  large  rock  crystal,  eight 
inches  thick,  in  a  part  of  the  room  unknown  to  her,  before 
she  entered  it.  As  soon  as  the  darkness  was  rendered  com- 
plete by  shutting  the  door,  she  each  time  and  instantly  disco- 
vered the  place  where  the  crystal  stood,  and  gave,  in  all  the 
three  experiments,  the  same  account  of  its  light.    She  described 
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it  as  somewhat  of  the  fonn  of  a  tulip,  and,  like  one  of  its 
petals,  or  like  the  flame  of  a  candle,  beginning  below  with  an 
arch  directed  outwards,  but  soon  turning  upwards  and  extend- 
ing to  the  length  of  her  finger.  The  colour  she  again  described 
as  blue,  passing  above  into  perfect  white,  while  a  few  scattered 
stripes,  or  threads  of  red  light,  ascended  into  the  white.  The 
flame  was  in  motion,  undulating  and  scintillating,  and  cast 
aroimd  it,  on  the  surface  of  which  the  crystal  rested,  an  illu- 
mination extending  over  a  circle  of  more  than  6^  feet  in 
diameter,  exactly  as  in  the  case  of  a  magnet;  in  which  a 
flame-like  appearance,  and  light  radiating  fi*om  it,  can  be  dis- 
tingnished  with  certainty.  I  now  tried  Mile.  Reichel  with 
various  crystals  in  the  dark.  She  considered  the  flame-like 
appearances  singularly  beautiful,  surpassing  even  those  of  the 
magnet  in  beauty  of  colour  and  regularity  of  form.  She 
perceived  the  light,  not  only  over  the  poles,  but  within  the 
mass  of  the  crystals.  The  flame  over  the  poles  she  described 
almost  exactly  as  Mile.  Stukmann  had  done ;  but  the  light 
in  the  crystals  was,  according  to  her,  essentially  difierent. 
It  appeared  in  star-like  forms,  which,  when  the  crystal  was 
turned  round,  took  other  shapes.  It  was  no  doubt  the  crystal- 
line structure,  and  the  planes  of  cleavage  in  various  directions, 
which  caused  the  production  of  internal  light  and  internal 
reflections ;  phenomena  which  cannot  occur  in  the  same  way  in 
a  steel  magnet  She  made  drawings  of  the  lights  in  large  and 
small  crystals,  which  represent  most  surprising  appearances. 
I  intend  to  collect  at  a  ftiture  period,  for  the  sake  of  compa- 
rison, all  the  magnetic  luminous  phenomena  with  which  I 
have  become  acquainted,  and  to  give,  with  this  description, 
copies  of  MUe.  Reichel's  drawings  of  the  light  fix>m  crys- 
tals. Mile.  Maix,  also,  whose  quiet  and  accurate  method  of 
observing  I  particxdarly  valued,  admired,  during  many  sleep- 
less nights  during  which  I  allowed  the  large  rock  crystal  to 
stand  on  her  stove,  the  beautiful  spectacle  of  a  whitish  star  of 
light  of  the  size  of  half  a  hand,  at  its  point.  MUe.  Atz- 
MANN8D0SFEB  pointed  out,  in  a  number  of  different  crystals, 
in  the  dark,  the  luminous  poles,  and  arranged  them  for  me  in 
a  aeries,  according  to  the  intensity  of  the  light. 


y 
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Since,  then,  all  the  very  numerous  crystals  which  I  tried, 
exhibited  the  same  re-actions  of  the  peculiar  force  manifested 
at  their  poles,  as  those  which  occur  in  their  maximum  degree 
in  a  large  rock  crystal,  we  are  led  to  the  conclusion,  ikaJt^ 
in  general^  all  aystalsj  like  the  nutffnety  send  forth  delicate 
fame-like  light  from  their  poUsj  not  usually  visible  to  the 
healthy  eye,  but  visible  to  the  exalted  sense  of  nervous  pa- 
tients, all  whose  senses  are  in  an  exalted  state  of  acuteness. 
It  is  hardly  necessary  to  mention,  that  this  phenomenon  is 
probably  cormected  with  that  of  the  development  of  light 
during  crystidlisation,  frequently  observed  by  chemists,  and 
long  since  admitted  into  the  systems  of  chemistry.  The  na- 
ture of  these  emanations  is  not  yet  understood;  diey  were 
taken  for  electrical,  because  they  scnnewhat  resembled  electric 
light,  but  without  any  direct  proofs  of  identity  between  them, 
il.  Heinrich  Rose,  however,  has  recently  shewn,  that  this 
li^ht  is  not  associated  with  development  of  heat  or  of  electri- 
city, neither  the  air  thermometer  nor  the  electroscope  being  in 
the  slightest  degree  aflfected  when  immersed  in  crystallising 
solutions  of  substances  which  give  out,  on  crystallising,  the 
greatest  amount  of  light,  such  as  the  double  sulphate  of  potash 
and  soda.  (PoGG.  Ann.  Lii.  pp.  443,  685.)  Now  that  we  are 
acquainted  with  permanent  luminous  emanations  from  the 
poles  of  crystals,  which  as  yet  exhibit  no  coincidence  with 
electric  light,  but,  on  the  contrary,  are  decidedly  distinct  from 
ity  it  becomes  even  more  than  probable,  that  the  light  evolved 
by  bodies  while  crystallising  belongs,  not  to  electricity,  but 
to  the  development  of  the  proper  light  of  crystals ;  and  that, 
during  the  sudden  formation  of  solid  crystals  from  the  mole- 
cules suspended  or  dissolved  in  the  liquid,  circumstances  may 
CHM^ur,  under  which  the  light  of  crystals  becomes  so  concen- 
trated as  to  be  visible  to  ordinary  eyes.  I  do  not  here  enter 
into  the  question  of  what  is  the  nature  of  this  light,  which, 
like  the  sun,  shines  without  intermission,  while  the  body  from 
which  it  flows  does  not  in  the  smallest  degree  diminish ;  whether 
it  be  a  vibration  communicated  to  fluid  media  surrounding  the 
l>fidy,  &c.  The  atoms,  and  still  more  the  molecules  of  mat- 
ter, are  believed  to  be  polar ;  and  we  regard  them  as  the  ele- 


CRYSTALS.  59 

ments  of  which  crystals  are  built  up.  Their  arrangement  to 
form  a  large  crystal^  which,  as  a  whole,  is  also  polar,  is  the 
summation  of  all  these  minute  or  molecular  polarities ;  and, 
we  may  ask,  are  the  poles  of  the  cryatal  an  expression  of  this, 
just  as  the  terminal  plates  of  an  open  voltaic  batteiy  represent 
each  the  summation  of  one  of  the  components  of  the  electrici^ 
of  all  the  single  elements  ?  .  Is  a  crystal  a  pile,  in  reference  to 
the  new  force,  as  a  voltaic  pile  is,  in  reference  to  the  electric 
force  ?  These  are  obvious  questions,  which  must  be  reserved 
for  future  researches.  In  the  mean  time,  the  observations 
made  here  on  five  different  patients,  and  on  many  occasions, 
which  agree  so  well  among  themselves,  will  soon  be  confirmed 
elsewhere,  and  by  other  observers.  But  I  would  warn  others 
not  to  make  the  experiments  with  somnambulists,  in  the  sleep- 
waking  state,  but  either  with  patients  not  subject  to  som- 
nambulism, or,  when  such  cannot  be  procured  of  sufiScient 
sensitiveness,  with  somnambulists  only  in  the  ordinary  folly 
conscious  state  ;  and  to  employ  the  sleep-waking  state  either 
not  at  all,  or,  at  most,  as  a  means  of  controlling  observations 
made  in  the  ordinary  state.  In  my  researches,  I  have  never 
experimented  with  patients  in  the  state  of  sonmambulism,  but 
have  left  ihera  to  the  physician,  and  have  contented  myself 
with  the  part  of  spectator.  To  prevent  mistakes  and  failure, 
I  repeat,  that  where  it  is  desired  to  repeat  my  experiments, 
the  darkness  must  be  complete,  and  so  dense,  that,  even  after 
remaining  in  it  for  a  long  time,  we  cannot  perceive  any  trace 
of  even  a  glimmer  of  light.  Lastly,  the  crystal  must  be  very 
large,  if  possible  not  less  than  eight  inches  thick,  and  of  pro- 
portionate length.  In  very  sensitive  patients,  smaller  crystals 
may  indeed  answer  the  purpose;  as  we  have  seen  that  Miles. 
Reichel  and  Atzmannsdorfer  saw  light  fix)m  almost  all 
crystals,  especially  sulphates  and  fluorides,  which  invariably 
surpass  rock  crystal,  when  of  equal  size. 

56.  The  preceding  researches  lead  to  the  conclusion,  that 
the  peculiar  force  of  crystals  here  described  opens  up  a  new 
leaf  in  the  history  of  the  Dynamides  or  Imponderables ;  that 
it  obeys  the  general  laws  of  those  influences,  but  yet  possesses 
within  those  laws  a  special  code  of  its  own  ;  to  study  which, 
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and  to  reduce  its  propositions  to  fixed  quantities,  ought  hence- 
forth to  form  one  of  the  problems  of  physics.  It  wiU  be  espe- 
cially desirable  to  discover  a  universal  inorganic  re-agent  for 
this  forccj  a  means  of  recognising  and  measuring  it,  which 
may  liberate  us  fix)m  the  firequently  more  than  painful  de- 
pendence on  diseased  persons,  hospitals,  and  uncultivated 
jieople  of  every  kind. 

57.  Retrospect. 

a.  Every  crystal,  natural  or  artificial,  exerts  a  £q)ecific  action 
on  the  animal  nerve,  which  is  feeble  in  the  case  of  healthy 
subjects  ;*  powerfiil  in  those  affected  with  disease,  especially  of 
the  nervous  system  ;  and  most  powerful  in  cases  of  catalepsy. 

h,  Tliis  force  is  seated  chiefly  in  the  axes  of  the  crystals, 
and  18  most  powerfiil  at  the  opposite  ends  of  these :  It  is 
tlierefore  polar. 

c.  Light,  visible  in  the  dark  to  sensitive  eyes,  is  sent  out 
fi'om  the  poles. 

d.  In  certain  diseases,  this  force  solicits  the  hand  to  a  kind 
of  adhesion,  resembling  that  of  iron  to  a  magnet 

e.  If  does  not  attract  iron ;  causes  no  tendency  in  any 
bodies  to  assume  a  direction  related  to  the  magnetic  polarity 
of  the  earth  ;  has  no  action  on  the  magnetic  needle ;  induces 
no  galvanic  current  in  a  wire;  and  is,  therefore,  not  mag- 
netism. 

f.  It  may  be  transferred  to,  and  collected  in,  other  bodies  by 
mere  contact. 

^,  Bodies  possess  some  degree  of  coercitive  or  retaining 
jjower  for  it ;  but  only  for  a  short  time,  during  which  the 
charge  gradually  disappears. 

L  It  is  conducted  by  different  substances  in  different  de- 
grees, and  better  in  proportion  to  their  continuity  of  structure. 

t\  The  capacity  for  being  charged  with  it  is  in  direct  pro- 
portion to  the  strength  of  the  new  force. 

L  It  is  exhibited  at  the  opposite  poles  of  different  quality  ; 

*  Thie  eonduaion,  as  to  healthy  Buhjects,  is  much  modified  in  the  seqneL 
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that  is,  like  the  magnet,  the  pole  corresponding  to  the  —  M 
pole  nsuallj  excites  a  cool  sensation ;  that  corTe>Hponding  to 
the  +  M  pole  a  warm  sensation.  Quantitatively,  the  pole 
pointing  to  the  north  ( —  M)  is  the  stronger ;  the  oppogite 
pole  (+  M)  the  weaker  of  the  two. 

L  Wanning  the  crystals  caused  no  perceptible  change  in 
the  results. 

m.  This  new  force  is  one  of  those  residing  in,  and  exhibited 
by  the  magnet ;  it  is,  therefore,  a  part  of  the  influences  of  the 
magnet,  which  may  be  separated  and  isolated. 


THIRD    TREATISE. 


AS  ATTEMPT  TO  ESTABLISH  FIXED  PHYSICAL  LAWS  IN  REGARD 
TO  THE  VARIABLE  PHENOMENA,  HIT 
THE  NAME  OF  ANIMAL  MAGNETISM. 


TO  THE  VARIABLE  PHENOMENA,  HITHERTO  CLASSED  UNDER 


58.  I  8HA1-L  now  try  to  apply  the  laws  ascertained  in  the 
two  preceding  treatises  to  another  class  of  observations,  re- 
lated fo  tlioae  already  described,  and  to  give  to  these  observa- 
tions greater  extension  and  a  firmer  foundation.  From  time 
immemorial  certain  enigmatical  phenomena  have  been  known, 
which  arc  produced  by  the  magnet  in  its  action  on  certain 
patients  J  and  especially  on  somnambulists.  In  the  last  cen- 
tury, and  probably  earlier,  it  was  observed  that  similar  effects 
could  be  pntduced  without  the  magnet^  and  with  the  hands  alone. 
It  wan  not  possible,  in  the  state  of  knowledge  hitherto  attained, 
to  discover  any  sure  connection  between  that  power  of  the 
magnet  and  the  analogous  one  of  the  human  hand  or  foot 
As  little  was  it  possible  to  recognise  in  the  phenomena  any 
regularity,  ur  to  detect  any  law  by  which  they  were  governed. 
The  consequence  was,  that  all  natural  philosophers  laid  aside 
and  neglected  the  subject,  and  did  not  admit  it  to  a  place 
among  the  physical  sciences.  Individual  physicians  and  a 
few  amateurs  in  part  kept  up  the  tradition,  and  in  part  in- 
creased the  mass  of  incoherent  observations.  They  called  it, 
for  want  of  a  better  name.  Animal  Magnetism,  an  expression 
80  mucb  the  more  unfit,  as  the  phenomena  included  coincided 
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less  perfectly  with  that  which  is  properly  called  Magnetism. 
In  the  mean  time,  a  number  of  works  have  appeared  on  the 
subject,  chiefly  of  a  medical  character.  Few  of  these  are 
good ;  many  are  entirely  one-sided  ;  and  many  are  downright 
unreadable. 

I  have,  in  the  first  instance,  avoided  going  deeply  into  this 
literature.  I  wished  to  keep  my  view  and  my  judgment  firee 
And  unprejudiced,  and  for  the  present,  to  build  up  my  work 
on  the  foundation  of  my  own  experience.  It  appeared  to  me 
better  to  select  my  own  path  in  the  direction  which  natural 
philosophy  usually  pursues,  and  which  is  not  always  that  of 
medicine.  The  physician  is  chiefly  concerned  with  the  dis- 
covery of  a  means  of  cure ;  the  natural  philosopher  with  that 
of  natural  truths.  The  former  has  a  tendency  to  the  concrete, 
the  latter  to  the  abstract ;  and  this  original  divergence  is  the 
reason  why  they  have  hitherto  been  so  little  able  to  combine 
in  their  researches. 

59.  After  I  had  proved  the  existence  in  crystals  of  a  force, 
which,  in  spite  of  all  its  differences,  yet  exhibits  an  unmistake- 
able  analogy  with  magnetism  ;  while,  on  the  other  hand,  the 
so-called  animal  magnetism,  with  essential  differences,  yet 
also  allowed  us  to  catch  glimpses,  in  certain  resemblances,  of 
a  surprising  parallelism  with  magnetism  ;  this  apparent  ana- 
logy led  me  to  investigate  whether  any  thing,  and  how  much, 
common  to  both,  could  be  ascertained,  and  whether  laws  might 
not  be  discoverable  to  which  animal  magnetism  is  subject,  as 
the  force  in  crystals  appears  to  be.  Since  we  may  imagine 
crystallisation  to  be  the  link  uniting  dead  to  living  matter,  I 
thooght  I  might  entertain  some  hope  of  giving,  firom  experi* 
mental  research,  to  animal  magnetism  a  point  of  union  with 
other  departments  of  natural  science,  and  perhaps  of  supplying 
it  with  that  firm  scientific  foundation,  to  attain  which  it  had 
hitherto  striven  in  vain. 

60.  In  order  to  clear  the  way,  it  appeared  to  me  above  all 
things  necessary  to  ascertain,  as  far  as  possible,  the  part  played 
in  these  phenomena  by  the  magnetism  of  the  earth.  If  the 
magnet,  or  a  crystal,  exerted  so  marked  an  action  on  sensitive 
persons,  the  power  of  terrestrial  magnetism,  which  gives  direc- 
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tjon  to  the  magnet,  could  not  certainly  fail  to  influence  the 
animal  nerve.  And  I  clearly  perceived,  that  it  was  impossible 
to  obtain  a  pure  unmixed  scientific  result  fi*om  any  experiment 
whatever,  as  long  as  this  powerful  factor,  which  must  in  every 
quarter  influence  the  phenomena,  was  not  attended  to,  mea- 
sured, and  taken  into  account. 

With  this  view,  I  therefore  tested  healthy  and  diseased 
persons,  and  among  others,  M.  Schuh  ;  M.  Schmidt,  Sur- 
geon ;  and  Miles.  Nowotny,  Sturmann,  Maix,  Reichel, 
and  Atzmannsdorfer,  under  various  circumstances  and  at 
various  times. 

61.  M.  Schuh,  in  the  house  he  then  occupied,  had  the 
singular  custom,  that,  when  he  awoke  early  in  the  morning, 
he  regularly  turned  himself  in  bed,  so  that  his  feet  came  to  be 
where  he  had  laid  his  head  during  the  night ;  and  always  fell 
a^sleep  again.  This  second  sleep  was  invariably  much  more 
refreshing  to  him  than  the  whole  previous  night's  rest,  con- 
trary to  the  usual  rule,  that  the  first  sleep,  especially  before 
midnight,  is  the  most  refireshing.  When  he  failed  to  obtain 
this  morning  sleep,  he  felt  wearied  the  whole  succeeding  day ; 
and  this  strange  habit  had  long  become  a  necessity  to  him. 
I  enquired  the  position  of  his  bed,  and  found  that  it  was  so 
placed,  that  the  head  was  towards  the  south,  the  feet  towards 
the  north.  By  my  advice  he  laid  himself,  on  going  to  bed, 
in  the  opposite  direction,  namely,  with  his  head  towards  the 
north,  and  his  feet  towards  the  south.  From  that  day  forth, 
he  never  felt  the  necessity  of  turning  himself  in  bed  in  the 
morning.  His  sleep  was  good  and  strengthening;  and  he 
for  ever  abandoned  his  old  habit. 

62.  M.  Schmidt,  Surgeon  in  Vienna,  had  experienced  a 
chill  in  his  right  arm,  while  travelling  on  a  railway,  and  had 
for  some  time  sufiered  in  consequence,  from  severe  rheumatism 
in  the  limb,  with  most  painful  spasms  firom  the  shoulder  to 
the  fingers.  His  physician  employed  the  magnet,  which 
quickly  subdued  the  spasms ;  but  they  always  returned.  I 
found  him  lying  with  his  head  towards  the  south.  In  conse- 
quence of  my  remarks  on  this,  he  was  so  placed  as  to  lie  in 
the  magnetic  meridian,  with  his  head  towards  the  north.     As 
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soon  as  he  came  into  this  position  he  expressed  instantly 
feelings  of  satisfigwjtion,  and  declared  that  he  felt,  generally, 
refreshed  in  a  singular  degree.  The  previously  existing  chU- 
liness  and  rigours  were  instantly  exchanged  for  an  agreeable 
uniform  warm  temperature  ;  he  felt  the  strokes  of  the  magnet 
now  beyond  comparison  more  agreeably  cooling  and  beneficial 
than  before ;  and  before  I  left  him,  the  rigid  arm  and  fingers 
had  become  moveable,  while  the  pain  entirely  disappeared. 

63.  When  I  tested,  with  the  magnetic  needle,  the  direction 
in  which  Mile.  Nowotny  lay,  I  found  it  exactly  in  the 
plane  of  the  magnetic  meridian,  her  head  being  towards  the 
north.  She  had  herself  instinctively  sought  out,  and  insisted 
on  occupying,  this  position ;  and  it  had  been  necessary  to 
remove  a  brick  stove  to  allow  of  her  wish  being  gratified.  I 
begged  her  to  make  the  experiment  of  lying  with  her  head 
towards  the  south,  in  order  that  I  might  observe  the  result. 
It  was  no  easy  matter  to  persuade  her  to  do  this ;  for  I  had 
to  reiterate  my  request  on  three  or  four  successive  days,  and 
to  explain  to  her  the  importance  which  I  attached  to  the 
experiment,  before  I  could  induce  her  to  try  it.  At  last,  I 
found  her  one  morning  in  the  desired  position,  which  she  had 
assumed  shortly  before  my  arrival.  Before  long,  she  began 
to  complain.  She  felt  uncomfortable  and  restless,  became 
flashed,  and  her  pulse  became  more  frequent  and  fiiller ;  a 
rash  of  blood  to  the  head  increased  the  headache,  and  very 
soon  the  disagreeable  sensations  affected  the  stomach,  produc- 
ing nausea.  We  hastened  to  change  the  position  of  the  bed- 
stead on  which  she  lay,  but  stopped  when  we  had  turned  it 
round  to  the  extent  of  a  quadrant,  her  head  being  now  towards 
the  west  Of  course  she  now  lay  in  the  plane  of  a  magnetic 
parallel.  This  direction  was  to  the  patient  absolutely  intoler- 
able, far  more  disagreeable  than  the  former,  that,  namely,  from 
south  to  north.  This  was  at  half-past  10  A.M.  She  was 
afraid,  from  her  sensations,  that  she  would  soon  fidnt  or  be- 
come insensible,  if  kept  in  this  position,  and  entreated  to  be 
quickly  removed  firom  it.  She  was  now  placed  in  her  own 
original  position,  her  head  towards  the  north,  or  the  direction 
from  north  to  south.     Instantly,  as  soon  as  this  was  done,  all 
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tlie  painful  sensations  jdelded,  and  in  a  few  minutes  they  had 
80  completely  vanished,  that  she  was  again  quite  cheerful. 
But  this  iiiti^nae  feeling  of  discomfort  was  not  the  only  eflfect 
produced  on  tlie  patient  by  the  changes  made  in  her  position 
in  reference  to  the  points  of  the  compass ;  her  sensations  from 
the  ac^tioii  of  all  bodies  were  remarkably  altered,  and  even 
inverted*  The  usual  application  of  passes  with  a  magnet  by 
her  phy&iciatij  which  had  always  hitherto  been  very  beneficial 
to  her,  werc'  now,  while  she  was  in  the  changed  position,  most 
disagreeable,  and  in  the  case  of  a  powerful  magnet,  intoler- 
able to  her-  Substances,  such  as  sulphur,  formerly  offensive, 
were  now  almost  indifferent  to  her ;  others,  such  as  lead,  erven 
became  agreeable ;  in  short,  all  the  diseased  manifestations  of 
sensitiveness  assumed  an  altered  shape. 

These  observations  were  so  important,  and  likely  to  admit 
of  so  valuable  and  dii*ect  an  application  to  medical  practice, 
that  I  felt  bound  to  pursue  them  fiirther  and  with  greater 
attention.  I  therefore  arranged  with  the  physician  attending 
Mile.  Nowt>TKY,  to  follow  out  the  investigation  on  another 
day.  This  took  place,  April  24.  1844.  When  we  came  in 
the  morning  to  the  patient,  we  found  that  she  had  been  already 
for  half  an  hour  in  the  position  from  south  to  north.  She 
was  anxiously  longing  for  our  arrival,  and  urgently  entreated 
that  we  woidd  soon  release  her  from  her  painful  situation. 
All  the  accidents  above  enumerated  again  appeared  in  the 
game  succession.  Her  hand  did  not,  as  in  her  ordinary  posi- 
tion, foUow  the  magnet,  and  waa  only  feebly  solicited  by  it ; 
even  the  strongest  magnet  caused  no  spasm  or  clenching  of 
the  hand ;  and  the  reactions,  or  sensations,  with  different  sub- 
stances, were  disturbed  as  in  the  former  trial.  In  order  to  be 
able  to  experiment  more  conveniently,  I  induced  the  patient 
to  dress  and  rise  out  of  bed.  I  then  placed  her  alternately 
on  four  chairs,  arranged  so  across  a  circle,  that  one  of  them 
was  in  the  line  north  to  south  (magnetic),  another  in  that  of 
south  to  north ;  the  third  lay  east  and  west,  the  fourth  west 
and  east*  She  was  placed  on  these  in  a  half-reclining  posture, 
with  lier  feet  advanced,  and  her  head  leaning  backwards. 
The  nartii  and  south  position,  that  is,  with  the  head  towards 
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the  north,  she  found  comfortable,  as  it  always  was ;  the  south 
<md  north  position  produced  successively  the  same  results  as 
in  the  two  former  experiments ;  these  results  being  gradually 
and  one  after  another  developed  in  about  half  an  hour.  But 
when  she  was  placed  in  the  west  to  east  position,  the  same 
results  occurred  immediately,  and  so  rapidly,  that  she  could 
hardly  be  retained  in  that  position  for  a  minute.  The  action 
of  the  magnet  upon  her  became  almost  null ;  at  the  moment 
of  her  assuming  this  position,  she  was  aflfected  all  over  with 
an  unpleasant  warm  sensation ;  and  then  there  followed,  in 
rapid  succession,  general  outward  and  inward  trembling  or 
shuddering;  restlessness;  flushing  of  the  face ;  acceleration  of 
the  pulse;  a  rush  of  blood  to  the  head ;  headache;  and  finally, 
pain  of  stomach,  ringing  in  the  ears,  fiedlure  of  the  senses,  and 
the  approach  of  fainting.  We  were  compelled  to  bring  her  in 
haste  into  the  north  and  south  position,  in  order  to  restore  her, 
otherwise  she  would  have  fallen  from  the  chair.  When  this 
was  done,  the  rapidity  with  which  all  these  painful  sensations 
disappeared  was  astonishing.  After  the  lapse  of  but  one 
minute,  her  countenance,  which  had  just  before  expressed  the 
most  painful  feelings,  became  cheerful.  When  she  was  some- 
what restored,  we  tried  the  east  and  west  position.  I  had  a 
wateh  in  my  hand,  and  observed  that  not  more  than  a  minute 
elapsed,  before  all  the  phenomena  appeared,  in  the  same  form 
and  in  the  same  order  of  succession,  as  in  the  west  to  east 
position ;  only  somewhat  more  mildly. — For  the  sake  of 
greater  certainty,  all  these  experiments  were  repeated,  as  we 
prevailed  on  the  patient  once  more  to  place  herself  in  the 
four  different  positions.  The  result  was  exactly  the  same  as 
before. 

Afl  the  illness  of  Mile.  Nowotny  had  gradually  and  slowly 
increased  during  the  eight  preceding  years,  I  enquired  whe- 
ther, during  the  earlier  stages  of  the  disease,  it  had  already 
been  observed,  that  she  felt  more  or  less  comfortable  in  dif- 
ferent places.  Her  relations  now  recollected,  that  in  other 
houses,  in  which  she  had  lived  during  that  period,  her  state 
had  been  at  one  time  more  tranquil,  at  another  almost  intoler- 
able to  her.     I  gave  her  brother  a  compass,  and  begged  him 
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to  ascertain  iu  these  various  dwellings,  in  what  position  her 
beds,  mtm^  or  benches  and  working  chairs  had  been  situated. 
It  was  found  that,  in  the  Wohllebengasse,  her  bedstead  and 
sofa  had  accidentally  been  very  nearly  in  the  magnetic  meridian, 
and  that  ahe  had  there  lain  with  her  head  towards  the  north ; 
whereas,  in  the  Marokanergasse,  she  had  lain  in  a  north-east 
and  Bouth-wcst  direction.  Now,  in  the  former  place,  she  had 
always  Ivlt  tolerably  well ;  but  in  the  latter  she  had  uninter- 
ruptedly felt  most  uncomfortable,  and  had  constantly  to  struggle 
agairist  the  most  painful  sense  of  illness.  But  even  now,  she 
could  never  tell  why,  she  could  not  endure  to  sit  across  her 
bed,  nor  across  her  sofa,  nor  to  lie  on  the  latter,  but  was  only 
able  to  obtain  comfort  when  lying  on  her  bed.  In  the  first 
case,  she  sat  in  a  west  and  east  position ;  in  the  second,  in 
that  of  east  to  west ;  in  the  third,  she  lay  from  south  to  north ; 
and  only  in  the  last  could  she  attain  the  indispensable  direc- 
tion of  north  to  south. 

As  between  north  and  south,  so  also  between  west  and  east, 
a  not  inconsiderable  difierence  was  afterwards  observable.  In 
June,  when  she  had  so  far  recovered  as  to  be  able  to  pass  the 
greater  part  of  the  day  out  of  bed,  I  again  tried  her  in  the  four 
positions  tormerly  mentioned.  She  was  able  to  remain  some 
time  in  that  of  south  to  north  ;  and  could  even  bear  tolerably 
well,  for  a  time,  that  of  east  to  west ;  but  still  she  could  not  hold 
out  longer  than  a  minute  in  the  position  of  west  to  east,  without 
feeling  the  fonner  eflfects,  down  to  the  pain  of  stomach.  It  re- 
quired several  minutes  of  the  north  to  south  position  to  do  away 
the  bad  effect  of  one  minute  spent  in  that  of  west  to  east  This 
hM  pomtmn^  tfwrefarey  vxxs  hy  far  the  most  disagreeable  and  in- 
jxmmLs  qfalL  I  would  add,  with  reference  to  the  place  of  the 
sun,  and  to  terrestrial  thermo-magnetism,  that  this  last  expe- 
riment was  made  about  5  P.  M. 

64,  Provided  with  these  experiences,  I  now  visited  Mile. 
Stuhmann  in  the  Clinical  Hospital  of  the  University  of 
Vienna,  She  suffered  from  pulmonary  tubercles ;  and  her  fits 
were  called  eklampsy.  By  her  own  account  they  had  come  on, 
in  the  sixteenth  year  of  her  age,  three  years  previously,  after 
some  nights  of  violent  and  long-continued  dancing.     I  found 
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her  on  a  bed,  lying  from  west  to  east.  I  then  tried  on  her 
a  powerftQ  magnet  capable  of  supporting  80  flbs. ;  made 
passes  with  it ;  laid  it  on  her  head,  and  in  contact  with  her 
feet  It  produced  only  some  feeble  reactions.  I  now  begged 
her  physician,  Dr.  Lippich,  to  allow  it  to  be  placed  in  the 
magnetic  meridian  from  north  to  south,  which  he  very  ob- 
ligingly did.  Everything  became  instantly  changed.  The 
patient  immediately  gave  signs  of  satisfaction ;  the  previous 
restlessness  left  her ;  a  painful  smarting  of  the  eyes,  from 
which  she  had  constantly  suffered,  disappeared.  Instead  of 
the  intolerable  heat  which  had  before  tormented  her,  she  felt 
refireshing  coolness,  and  a  general  sense  of  relief  pervaded  her 
frame,  while  we  observed  her.  There  followed  a  night  of  such 
quiet  refreshing  sleep  as  she  had  not  for  a  long  time  enjoyed. 
From  that  time  forward,  her  bed  was  kept  in  the  same  posi- 
tion, and  this  she  earnestly  entreated.  On  another  occasion 
Iprevailed  on  her  to  turn  round  in  bed,  so  as  to  place  herself 
with  her  head  towards  the  south.  This  time,  just  as  rapidly 
as  before  everything  had  changed  for  the  better,  everything 
changed  for  the  worse.  General  restlessness  and  heat  appear- 
ed ;  flushing  of  the  face  and  oppression  of  the  head  followed ; 
(md  the  peculiar  painful  smarting  of  the  eyes  immediately  re- 
tamed.  But  all  these  feelings  were,  as  it  were,  stripped  off,  as 
soon  as  I  again  placed  her  in  the  north  to  south  position.  In 
this  normal  position,  I  again  tried  the  magnet.  But  what  a  dif- 
ference f  She,  who  had  before  hardly  perceived  its  action,  could 
now  not  bear  it,  when  I  removed  the  armature,  even  at  some 
distance.  I  had  placed  myself  four  paces  from  her  head ;  and 
when  I  spoke  to  her,  she  gave  me  no  answer.  When  I  exa- 
mined her,  I  found  her  insensible  and  in  a  state  of  tonic  spasm. 
After  her  waking  from  this  fit,  I  stood  at  seven  paces  from 
the  foot  of  her  bed,  and  detached  the  armature. — In  this  case 
also,  she  had  hardly  uttered  a  word,  when  she  became  speech- 
less, and  I  again  found  her  in  the  same  state  as  before.  A 
third  time,  I  removed  from  her,  in  the  line  of  the  magnetic  meri- 
dian, to  a  distance  of  more  than  thirty  feet  from  the  foot  of  her 
bed.  She  did  not  at  once  perceive  any  effect  when  the  arma- 
ture was  detached ;  but  after  I  had  remained  about  a  minute 
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in  the  same  position,  ^he  suddenly  stopped  in  the  middle  of  a 
woTtl,  and  became  speechless.  She  had  uttered  half  the  word; 
the  other  half  died  upon  her  lips.  She  was  suddenly  attacked 
by  spa.«iTU9,  and  I  found  her  lying  rigid,  with  clenched  hands. 
Her  eye-s  were  open  Mud  turned  upwards ;  and  so  completely 
devoid  of  sensation^  that  I  could  lay  my  finger  on  the  eyeball 
without  causing  aiiy  motion  of  the  eyelids.  How  unex- 
l>ected  a  difference  of  efiect  was  here !  The  same  magnet, 
which  I  had  before  placed  on  her  head  and  feet,  while  she 
lay  in  the  magnetic  parallel,  with  hardly  any  perceptible 
effect,  now,  when  she  lay  in  the  meridian,  struck  her  in- 
stantly down  insensible  at  the  distance  of  thirty-two  or  thirty- 
three  feet. 

65.  Mile.  MAtX,  who  could  not  walk,  was  kind  enough, 
at  my  requeet,  to  allow  her  chair  to  be  placed  in  the  four  dif- 
ferent positions.  She  is  neither  cataleptic  nor  a  somnambu- 
listj  but  is  aftected  with  paralysis  in  the  lower  limbs.  Yet, 
in  tliis  very  different  case,  I  obtained  the  same  results.  She 
could  bear  only  the  position  north  to  south,  and  that  of  west 
to  east  was  tlie  most  intolerable  to  her.  But  in  this  case  the 
experiments  were  tiicd,  not  as  with  Mile.  Nowotny,  in  the 
morning,  but  about  four  P.  M. 

66.  In  the  case  of  Mile.  Reichel,  her  physician  paid  no 
attention  to  the  direction  of  her  bed ;  and  when  I  remarked 
thiSj  he  said  this  patient  was  strong  enough,  so  that  it  was  a 
matter  of  no  consequence.  I  was  not  of  that  opinion ;  and 
when  I  tested  her^  by  causing  her  to  recline  in  the  four  chairs 
BUCcesBively,  I  found  as  marked  a  difference  as  with  the 
other  sensitives.  As  her  bed  stood  in  the  south  to  north 
position,  1  advised  btir  to  change  it  for  that  of  north  to  south. 
This  she  did,  and  found  her  nightly  rest  very  much  improved ; 
now,  for  the  first  time,  she  could  sleep  easily  and  comfortably, 
where^,  beibre,  she  could  only  obtain  sleep  with  the  utmost 
difficulty, 

67.  1  tried  the  experiment  with  Mile.  Atzmannsdorfer 
in  two  different  houses ;  the  first  time  in  the  morning,  while 
her  illness  was  on  the  increase  ;  the  second  time  in  the  even- 
ing, during  its  height.    In  both  cases  she  found  the  north  to 
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south  position  the  most  agreeable ;  that  of  west  to  east  the 
most  intolerable. 

68.  All  these  patients  now  recollected,  how  painftil  it  had 
always  been  to  them  to  remain  for  any  length  of  time,  in  church. 
All  Roman  Catholic  churches  are  built  jfrom  west  to  east,  so  that 
the  members  of  the  congregation  find  themselves,  when  oppo- 
site the  altar,  in  the  position  from  west  to  east ;  consequently 
in  that  position,  which  is,  to  sensitive  persons,  of  all  others  the 
most  intolerable.  In  fact,  diey  often  fidnted  in  that  position 
in  church,  and  had  to  be  carried  out  At  a  later  period. 
Mile.  NowOTNY  could  not  even  bear  to  walk  in  the  street, 
or  in  the  garden,  in  the  direction  from  west  to  east,  if  her 
walk  lasted  but  for  a  short  time. 

69.  These  eight  diflferent  cases  all  agree,  therefore,  in  lead- 
ing us  to  this  conclusion,  that,  to  sensitives  of  various  kinds, 
any  other  position  than  that  in  which  the  head  is  towards  the 
north,  and  the  feet  towards  the  south,  is  highly  distressing ; 
bnt  that  lying  in  the  magnetic  parallel,  with  the  head  towards 
the  west,  in  our  northern  hemisphere,  is  hardly  endurable  by 
sensitive  persons.  In  the  southern  hemisphere  these  relations 
are  probably  different.  The  causes  of  these  phenomena,  it  is 
obvious,  cannot  be  found  elsewhere  than  in  the  action  of  that 
vast  nu^et,  which  is  formed  by  the  earth,  its  sur&ce,  and  its 
atmosphere ;  in  other  words,  in  terrestrial  magnetism.  It  acts 
here  like  any  other  magnet ;  and  we  are  thus  led,  by  the  pre- 
sent investigation,  to  a  law,  which  may  be  thus  expressed : — 
TerrestrtcU  magnetism  exerts  on  sensitwe persons  y  whether  healthy 
or  diseased^  a  peculiar  action,  strong  enough  to  destroy  their 
comfort ;  in  the  case  of  healthy  sensitives j  to  alter  their  sle^  ; 
in  Ae  case  of  diseased  sensitives,  to  disturb  the  circulationy  the 

Junctions  of  the  nerves,  and  the  equilibrium  of  the  mental  powers. 

70.  And  since  the  magnetic  condition  of  the  earth  is  subject 
to  variations,  which,  among  other  things,  have  a  relation  to 
the  lunar  phases,  so  that,  as  is  known,  the  intensity  of  terres- 
trial magnetism,  so  far  as  affected  by  the  moon,  reaches  its 
maximum  at  the  period  of  ftiU  moon ;  it  is  obvious  that  one 
of  the  causes,  to  which  the  phenomena  of  lunacy  or  insanity 
must  be  referred,  is  thus  brought  out  of  darkness  into  the  light 
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of  dawn.  But  I  can  only  enter  on  this  subject,  after  I  have 
gone  on  to  the  more  special  development  of  the  matter  at 
present  under  consideration. 

71,  Since,  therefore,  terrestrial  magnetism  stands  forth,  in 
this  manner,  as  a  re-agent  of  surprising  power  on  our  bodily 
feelings  i  since  its  reaction  in  the  eight  cases  above  mentioned 
IB  so  energetic,  that  it  decides,  in  great  measure,  as  to  the 
sensations  of  health  and  sickness, — ^we  are  surely  entitled,  nay 
compelled,  to  draw  conclusions  from  those  cases  concerning 
other  cases  of  disease  in  sensitives ;  and  we  must  admit,  that 
in  many,  perhaps  in  all  of  these  cases,  it  will  be  impossible  to 
effect  a  cure  by  means  of  magnetism,  unless  the  patient  be 
placed  in  the  right  position  as  regards  terrestrial  magnetism ; 
that,  in  every  mode  of  cure,  this  must  be  investigated  and 
attended  to;  and  that  all  magnetic  phenomena  in  patients 
suflering  under  diseases  of  the  nervous  system,  and  perhaps 
iu  many  other  diseases,  are  essentially  influenced  by  it.  The 
above  observations  ftimish  the  key  to  a  multitude  of  errors  and 
contradietions,  which  appear  in  the  whole  range  of  animal  mag- 
netism, from  the  time  of  Paracelsus  and  of  Mesmer  down 
to  our  own  days,  which  have  staggered  the  soundest  heads, 
and  which  have  everywhere  introduced  contradictions  among 
&cts,  and  discord  among  opinions.  For,  when  the  same 
disease  was  treated  magnetically  in  Vienna,  in  the  position  of 
north  to  south,  in  Berlin  in  that  of  east  to  west,  and  in  Stutt- 
gard  in  that  of  south  to  north,  different  results  were  obtained 
in  each  case,  and  no  agreement  or  harmony  between  the 
observations  was  attainable.  Nay,  if  the  same  physician  at 
different  times,  or  at  the  same  time  in  different  places,  were  to 
treat  the  same  disease  with  the  same  magnetic  means  of  cure, 
and  if  the  beds  of  his  patients  happened  to  lie  in  different 
directions,  he  must  necessarily  observe  widely  different  effects. 
He  would  in  that  case  be  quite  confused  in  his  own  mind,  and 
still  more  in  his  ideas  of  magnetism  as  a  remedy ;  he  would 
regard  it  as  a  thing  full  of  caprice  and  uncertainty,  and,  finding 
it  impossible  to  predict  and  to  regulate  the  phenomena,  would 
cast  aside  magnetism  as  an  impracticable  and  unmanageable 
agent.     Such  is,  in  fact,  the  melancholy  historj'  of  magnetism. 
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It  has  been,  times  innumerable,  since  the  earliest  period, 
seized,  and  as  often  again  rejected;  and  now  it  lies  there, 
hardly  ever  employed;  while  yet  it  is  a  truly  wonderful, 
penetrating,  nay,  it  may  be  said  incomparable,  means  of 
affording  relief  in  diseases,  on  which,  hitherto,  human  art  has 
very  rarely  succeeded.  Even  physicians  themselves  call  the 
diseases  of  the  nervous  system  the  scandala  medtcorum.  But 
I  confidently  hope  and  expect,  that  this  wiU,  in  no  long  time, 
cease  to  be  the  case  in  the  same  degree.  Henceforth,  the 
powerful  influence  of  terrestrial  magnetism  will  be  measured 
and  taken  into  account ;  and  the  whole  subject  of  magnetism, 
in  a  medical  point  of  view,  will  now  admit  of  regular  investi- 
gation. Progress  wiU  be  made,  and  we  shall  come  to  under- 
stand each  other ;  while  the  world  may  at  last  hope  to  derive 
some  benefit  from  the  application  of  these  remarkable  facts  ; 
a  result  which  has  been,  with  justice,  long  looked  for.  If  a 
physician  here  and  there  has  noted  the  observation,  that  his 
patients  generally  felt  better  when  lying  with  the  head  towards 
a  certain  point  of  the  compass,  yet,  so  far  as  I  know,  the 
matter  has  never  been  thoroughly  scrutinised ;  and  least  of  all 
has  its  true  and  very  important  signification  been  pointed  out, 
or  referred  to  its  ultimate  physical  causes.  In  this  place, 
where  my  object  is  merely  to  point  out  its  relations  to  physics, 
beyond  which  I  do  not  here  wish  to  go,  I  have  only  to  say, 
looking  back  to  §  60,  that,  after  I  had  ascertained,  by  the 
observations  above  recorded,  the  existence  of  a  powerftil 
influence,  derived  from  terrestrial  magnetism,  acting  along 
with  that  of  magnets  when  applied  to  sensitive  persons,  all  the 
gubsequent  investigations  were  made  vjiih  the  patients  in  the 
position  from  north  to  south,  which  I  regard  as  the  normal 
direction  for  all  the  reactions  qfmagnetSy  crystals^  or  other  bodies 
an  the  living j  sensitive  frame,  whether  affected  with  disease  of 
the  nervous  system  or  not,  hut  more  especially  in  the  former  state. 
72.  Having  been  led,  by  the  researches  mentioned  in  the 
paragraphs  from  §  60  to  the  present  one,  to  the  theoretically 
and  practically  important  proposition,  that  terrestrial  magnet- 
ism everywhere  and  continually  exerts  a  powerftd  influence 
on  all  sensitive  persons ;  and  having  been  so  fortunate  as  to 
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bring  under  rule  and  law  these  new  disclosures  concerning  the 
interior  movements  in  dead  and  living  matter,  we  may  go  back 
to  §  50J  and  follow  out  the  thread  there  indicated,  in  a  diffe- 
rent direction.  This  we  shall  now  do,  by  studying  the  action 
of  magnets  and  crystals  on  sensitive  organisations. 

It  h  known,  that  a  piece  of  pure  iron,  free  from  carbon^ 
however  often  subjected  to  stroking  with  the  strongest  mag- 
net, yet,  when  separated  from  the  magnet,  does  not  attract 
vton^  nor  even  lift  a  particle  of  iron  filings.  It  has  therefore 
acquired  from  the  magnet  no  permanent  magnetic  power,  and 
all  obaervers  agree  in  this,  that  the  iron  returns  to  its  original 
condition  as  soon  as  the  magnet  is  detached  from  it  But  this 
is  not  entirely  the  case.  We  had,  indeed,  hitherto  no  means 
of  detecting  any  change  in  the  state  of  iron  which  had  been  in 
contact  with  a  magnet ;  but  such  a  means  is  now  furnished  to 
\m  by  the  sensitive  human  nerve.  When,  for  example,  I 
caused  Mle,  NowOTNY  to  take  hold  of  a  bar  of  pure  iron, 
before  contact  with  a  magnet,  and  avoiding  contact  between 
it  and  my  own  hands,  she  felt  it  perfectly  indifferent.  But  if 
1  noWj  taking  care  not  to  touch  it  with  my  hands,  placed  it 
in  contact  with  a  magnet,  separated  it  again,  and  caused  her 
to  take  hold  of  it,  the  result  was  very  different.  The  bar  was 
no  longer  indifferent,  but  excited  in  her  hand  the  same  sensa- 
tion as  a  weak  magnet,  namely,  slight  warmth,  and  contraction 
of  the  fingers ;  and  this  power  it  retained  for  a  short  time, 
gradually  losing  it,  till,  after  eight  or  ten  minutes,  the  bar 
had  a^in  become  indifferent.  Mile.  Beichel  perceived  the 
action  of  a  steel  bar  magnet,  19  inches  long,  at  the  distance  of 
the  length  of  several  rooms.  This  bar  was  now  connected,  by 
means  of  cross  bars,  with  a  bar  of  soft  iron  of  the  same  form 
and  si^e.  When  the  soft  iron  bar  was  detached  from  the 
magnet,  and  tried,  by  itself,  on  Mile.  Beichel,  I  was  not 
a  little  surprised  to  find,  that,  when  just  detached,  its  action 
was  perceived  by  her  at  about  the  same  distance  as  that  of  the 
bar  magnet  of  the  same  size.  I  tried  similar  experiments  at 
various  times  with  the  other  sensitives.  The  contraction  of 
the  fingers  did  not  occur,  but  all  the  other  reactions  of  the 
magnet  were  perceived  in  the  soft  iron  by  the  patients,  in  a 
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feebler  degree  than  in  the  magnet,  but  yet  of  considerable 
energy,  when  a  powerfiil  magnet  was  used.  Something y  ihere- 
forej  derived  from  the  magnety  must  have  remained  in  the  iron  ; 
which  something  is  not  magnetism^  and  toith  which  we  are  not 
yet  closely  acqymnted. 

f  3.  When  a  glass  of  water  was  placed  between  the  poles  of 
a  hoiBt  ihiic  magnet,  that  is,  in  the  course  of  the  magnetic 
current  in  the  immmBt  Awrribed  in  all  the  worlu  en  rtniial 
Magnetism,  and  thus  magnetiied,  «b  it  is  cdod,  noit  only  could 
every  sensitive  patient  instantly  distinguish  it  from  ordinary 
water,  but  the  glass  of  water,  when  placed  in  the  hands  of 
cataleptic  patients,  immediately  after  being  magnetised,  at- 
tracted the  hand  like  a  magnet,  and  even  solicited  it  to  follow, 
as  described  in  my  treatise  on  the  peculiar  force  of  crystals, 
§  27  and  28. — Something,  therefore^  must  have  passed  from  the 
magnet  into  the  toaterj  and  remained  in  it ;  something  that  is  not 
proper  magnetism j  which  we  have  no  chemical  means  of  arresting 
or  detaining  y  and  the  presence  of  which  toe  cannot  hy  means  of 
any  of  our  ordinary  senses  recognise. 

74.  The  distinguished  botanist.  Professor  Endlicher,  paid 
a  visit  to  Mile.  Nowotny,  and  in  his  presence  her  physician 
made  the  following  curious  experiment.  Professor  Endlicher 
requested  him  to  allow  himself  to  be  magnetised  by  stroking 
widi  the  magnet,  and  then  to  act  on  the  patient  To  his  sur- 
prise, he  found,  what  had  never  previously  been  the  case,  that 
now  he  was  able  with  his  hand  to  attract  that  of  the  patient, 
to  attach  it  to  his  own,  and  to  cause  it  to  follow  in  every  direc- 
tion, exactly  as  the  glass  of  water  had  done.  This  power  he 
retained  for  nearly  a  quarter  of  an  hour,  after  which  it  had 
gradually  disappeared.  The  same  unknovm  something^  which 
had  remained  in  the  iron  bar  after  contact  with  the  magnet, 
and  which  had  also  passed  into  the  glass  of  water,  mtist  there- 
fire  have  entered  into  the  whole  person  of  iJte  physician.  The 
same  cause  had  produced  in  his  fingers  the  same  power  of 
causing  certain  sensations. 

75.  This  experiment  was  subsequently  repeated  in  various 
forms.  Sometimes  the  same  physician  laid  his  hand  in  that 
of  Mile.  Nowotny,  while  I  drew  a  powerful  horse-shoe  mag- 
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net  down  his  back.  The  patient  declared  that  she  felt  the 
infiuence  from  the  hand  of  her  physician,  as  it  were  swelling, 
almost  in  jerks,  at  every  stroke  of  the  magnet.  I  repeated  this 
with  Mile.  Maix,  and  obtained  the  same  results  by  laying  my 
hand  in  hers,  while  the  magnet  was  drawn  down  my  back. 
I  would  here  repeat,  that  this  latter  patient  was  not,  and  never 
had  been^  a  somnambulist. 

76.  In  §  29, 1  have  already  mentioned,  as  the  history  of  my 
reaearchea  compelled  me  to  do,  that  a  multitude  of  objects  of 
all  kindsj  after  being  stroked  with  the  magnet,  exerted  an 
action  ou  the  patient,  which,  although  feebler,  was  exactly  of 
the  same  kind  as  that  of  the  magnet  itself.  I  there  spoke  of 
only  one  patient ;  but  since  then,  I  have  had  the  means  of  try- 
ing many  persons  affected  with  nervous  complaints,  and  among 
them  several  who  consider  themselves  healthy,  and  are  quite 
able  to  follow  their  proper  occupation.  They  are  easily  dis- 
coveredj  for  they  all  instantly  perceive  the  effect  of  the  magnet 
when  a  single  pass  is  made  down  their  persons  with  the  horse- 
shoe. Now,  aU  these  persons,  who  may  be  found  by  hundreds 
in  a  large  city,  if  we  only  look  for  them,  felt  themselves  acted 
&n  eoooGth/  as  when  a  moffnet  vhis  tised,  only  not  so  potverfuMyj 
hy  all  mthstances  which  had  been  several  times  stroked  toith  a 
Tnagnet.  Any  one  who  chooses  may  confirm  this  ;  for  there 
is  hardly  a  hamlet  so  small  as  not  to  yield  one  or  more  persons 
who  will  be  found  so  far  sensitive. 

77.  Since,  then,  it  is  folly  established,  by  observations  and 
experiments  of  many  and  various  kinds,  that  all  persons  pos- 
sessing a  certain  degree  of  sensitiveness  or  irritability  of  the 
nervouB  system,  perceive  the  effect  of  a  magnet  without  touch- 
ing or  seeing  it,  when  it  is  merely  brought  near  to  the  hand,  or 
when  parses  are  made  with  it  as  close  as  possible  to  the  sur- 
faccj  and  usually  in  the  form  of  a  distinct  cool  or  tepid  aura ; 
since,  further,  the  same  persons  perceive,  in  the  same  manner, 
but  less  powerfully,  the  same  effects  from  all  material  sub- 
atanceBj  no  matter  of  what  nature,  when  they  have  previously 
been  placed  for  a  time  in  the  line  of  the  magnetic  current,  or, 
iia  it  is  uf^ually  called,  magnetised ;  there  follows  necessarily 
from  these  two  propositions  a  third,  which  people  have  hitherto 
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been  miwilling  to  deduce  from  them,  nay,  against  which  they 
have,  h  priorij  struggled  with  all  their  might ;  namely  this  : 
AU  magnetised  objects  have^  by  contact  toith  the  magnet^  under- 
gone some  temporary  change^  whatever  the  nature  of  thai  change 
may  be.  Thus,  even  magnetised  water,  however  strange  this 
may  sound,  is  really  and  actually  a  changed  water. 

78.  If  we  now  compare  the  effects  of  the  force  residing  in 
crystals,  as  described  in  the  preceding  treatise,  with  those  of 
the  magnet  or  other  bodies,  as  above  related,  we  perceive,  that 
the  mfluence  of  both  on  third  bodies  is  the  same^  and  so  tho- 
roughly identical  J  that  no  mark  of  distinction  between  them  is  left. 
1  have  there  shewn  that  the  magnetic  force  and  that  of  crys- 
tals, each  considered  in  its  entire  nature,  are  essentially  diffe- 
rent, and  are  related  to  each  other  as  a  compound  is  to  one  of 
its  component  parts  or  elements ;  for  example,  as  solar  rays 
are  to  calorific  rays,  or  as  alum  is  to  sulphuric  acid.  But  the 
changes  which  are  found  for  a  time  in  other  bodies,  after  they 
have  been  removed  from  the  sphere  of  action  of  these  forces, 
are  in  the  two  cases  perfectly  alike.  Now,  since  these  changes 
are  perfectly  produced  by  one  part,  namely,  the  force  residing 
in  crystals,  alone,  we  are  forced  to  conclude  that  they  are  also 
caused,  in  the  case  of  the  magnet,  by  the  same  force  (that 
found  in  crystals)  residing  in  the  magnet,  and  from  this  part 
alone  of  the  whole  force  or  influence  present  in  the  magnet. 
We  find,  consequently,  magnetic  poles  and  crystalline  poles, 
as  &r  as  concerns  their  action  on  the  sensitive  nerve,  to  coin- 
cide entirely,  to  be  perfectly  alike. 


79.  And  now  our  investigation  haa  brought  us  to  the  portal 
of  wbat  is  called  Animal  Magnetism.  This  noli  me  tangere  we 
shall  now  be  able  to  seize. — ^When  I  made  a  few  passes  down 
with  a  magnet  the  person  of  MUe.  Stubmann  from  head  to  foot, 
she  became  insensible,  and  was  attacked  by  spasms,  generally 
rigid.  When  I  performed  the  same  passes  with  my  large  rock 
crystal  J  the  result  was  the  same.  But  I  could  alsoprodttce  the 
very  same  effect  by  using y  instead  of  the  magnet  or  the  crystal^ 
my  hands  cdone.     The  peculiar  force  (we  shall  call  it  crystal- 
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Urn)  found  both  in  magnets  and  in  cryataUy  must  therefore  reside 
also  in  mi/  hamh* 

80,  In  f(rder  to  teat  this  more  fully,  I  tried  the  experiments 
which  1  shall  presently  describe.  K  this  were  the  case,  the 
force  TCJ^icling  in  my  hand  must  produce  all  those  effects  which 
the  ciygtalline  force  is  capable  of  producing,  as  described  in 
the  preceding  ticatise ;  I  could  conclude  as  to  difference  or 
similarity^  according  to  the  degree  of  resemblance  in  the  pro- 
pertie^i  observed.  It  was,  first  of  all,  necessary  to  ascertain 
whether  there  existed  a  coincidence,  and  to  what  extent,  be- 
tween the  action  of  crystals  on  the  healthy  or  diseased  sensitive 
iier^^Cj  and  that  of  the  human  hand  on  the  same  re-agent. 
Wben,  in  the  ciise  of  persons  sufficiently  sensitive  to  perceive 
distinctly  the  passes  made  with  a  large  crystal  along  the  inner 
surface  of  the  Iiaud,  I  drew  along  the  left  hands  of  the  patients 
tlie  pomtfl  of  the  fingers  of  my  right  hand,  turned  laterally, 
so  that  one  tinger  followed  the  other,  and  all  passed  over  the 
same  line,  which  was  drawn  from  the  wrist  down  to  beyond 
the  point  of  the  middle  finger,  there  was  not  one  among  them 
who  did  not  pcrecive  the  effect,  exactly  as  from  the  point  of  a 
crj^atah  It  was  generally  described  as  a  cool  aura,  more  rarely 
as  a  tepid  aura ;  and  was  not  only  as  powerfiil,  but  usually 
considerably  more  powerfiil  than  firom  a  crystal.  I  need  not 
here  speak  of  the  diseased  subjects,  since  all  of  those  I  have 
hitherto  mentioned,  perceived  the  effect  with  the  same  singular 
distinctness  with  which  they  felt,  as  a  general  rule,  every 
magnetic  pass  j  and  Miles.  Maix  and  Nowotny  were  even 
able  to  diatinguiah  the  effect  of  each  finger  separately.  But 
there  were  not  a  few  healthy  persons,  who  were  quite  suffi- 
ciently sensitive  for  this  re-action.  Indeed,  some  of  these,  who 
only  felt  indistinctly  the  action  of  crystals,  perceived  that  of 
the  fingerSj  used  as  above  described,  so  plainly,  that  they  could 
always  distinctly  point  it  out  while  the  eyes  were  averted. 
T  am  permitted  here  to  jefer  to  my  firiend  M.  Carl  Schuh, 
who  is  a  strong,  healthy  man,  and  perceives  the  action  of 
crystals  with  unusual  distinctness.  When,  to  make  assurance 
doubly  sure,  and  contrary  to  my  own  rule,  I  blindfolded  him, 
and  made  slow  passes  with  the  fingers  of  my  right  hand,  as 
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before  described,  over  his  left  hand,  he  experienced  so  strong 
and  distinct  a  sensation,  analogous  to  that  produced  by  a  crys- 
tal, that  he  could  distinguish  each  individual  pass,  and  was 
able,  for  example,  at  all  times  exactly  to  tell  when  I  had  made 
exactly  two-thirds  of  the  whole  pass.  M.  Studeb,  already 
mentioned,  also  perceived  this  quite  as  plainly,  aj9  well  as  nu- 
merous other  persons,  among  whom  I  have  permission  to  name 
one  of  the  finest,  most  powerful,  and  hardiest  men  I  have  ever 
seen,  who  has  travelled  through  Persia  and  Kurdistan,  and 
twice  penetrated  firom  Egypt  into  the  heart  of  Afiica ;  who  is 
therefore  a  rare  example  of  iron  health  and  strength  of  consti- 
tution; namely,  M.  Kotschy,  who  accompanied  M.  Russegoer 
in  part  of  his  travels.  He  perceives  the  eflfect  most  distinctly 
when  the  temperature  of  the  air  is  agreeable,  and  less  dis- 
tinctly when  it  is  cold.  The  fingers^  therefore^  act  an  the  sen-- 
gitive  nerve  exactly  in  the  same  way  as  a  crystal  of  middling 
size, 

81.  I  now  compared  the  two  forces,  with  reference  to  their 
conductitility.  I  caused  Mile.  Sturmann  to  take  hold  of 
one  end  of  a  rod  of  German  silver  with  her  right  hand,  taking 
care  previously  to  avoid  touching  it  myself.  I  allowed  her 
some  time  to  become  accustomed  to  the  sensation  caused  by 
the  rod,  taken  alone.  I  now  placed  on  the  other  end  the 
points  of  the  fingers  of  my  right  hand,  which  were  rather 
moist.  She  instantly  perceived  a  warm  sensation  where  the 
rod  touched  her  hand,  and  this  passed  upwards  as  far  as  the 
elbow.  I  now  added  the  fingers  of  my  left  hand :  the  sensa- 
tion became  much  stronger,  and  reached  to  the  shoulder.  I 
removed  my  fingers :  the  sensation  rapidly  diminished,  with- 
out however  instantly  disappearing.  I  next  attached  and  re- 
moved my  fingers  alternately :  the  sensations  kept  pace  with 
the  changes,  increasing  and  diminishing  regularly. — On  an- 
other occasion,  I  requested  Dr.  LiPPiCH  to  do  the  same :  his 
fingers  produced  exactly  the  same  efiects.  I  tried  the  same 
experiments  on  Mile.  Maix.  I  caused  her  to  take  hold  of  one 
end  of  the  same  rod,  and  after  a  short  interval,  I  first  applied 
five,  then  ten  fingers  to  the  other  end.  The  warm  sensation 
was  instantly  perceived ;  and  it  rose  and  fell  as  I  applied  or 
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removed  the  fingers.  With  the  whole  ten,  it  was  so  strong  as 
to  pasR  through  the  whole  arm  and  into  the  head.  I  begged 
her  physician  to  try  the  same  experiment.  He  did  so  with 
the  same  results  ;  only,  although  he  was  more  than  ten  years 
my  junior,  the  effect  produced  by  his  fingers  was  distinctly 
lefla  powerful  than  that  caused  by  mine.  Father  Lambert,  the 
confessor  of  the  patient,  was  accidentally  present,  and  I  begged 
him  also  to  try.  She  found  his  fingers  as  powerful  as  mine. 
The  nurse  of  the  patient.  Mile.  Barbaba  Pschierl,  also  made 
the  trial.  Her  fingers  caused  similar  sensations,  but  much  more 
feebly  than  those  of  men.  I  repeated  these  experiments,  sub- 
Btituting  for  the  rod  of  German  silver  an  iron  wire,  about  five 
feet  in  length.  When  one  end  was  held  by  the  patient,  and 
I  appli^id  five  fingers  to  the  other,  the  patient  perceived  a  cur- 
rent of  decided  heat ;  and  with  my  ten  fingers,  the  sensation 
waa  stronger.  It  always  quickly  disappeared  when  I  dropped 
the  wire  out  of  my  hand.  This  fact  was  controlled  by  fire- 
quent  repetitions.  I  next  caused  the  sister  of  the  patient, 
whose  nervous  system  was  also  in  some  degree  diseased,  to 
apply  her  ten  fingers  to  the  end  of  the  wire.  The  effect  pro- 
duced was  strikingly  feeble.  The  fingers  of  another  female 
were  added  to  hers  :  the  effect  was  sensibly  stronger ;  but  the 
whole  twenty  fingers  together  did  not  produce  nearly  as  much 
effect  as  my  ten  fingers  alone,  although  I  have  long  been  grey 
and  bald.  I  tried  also  a  copper  wire,  nearly  ten  feet  in  length. 
It  conducted  the  force,  but  less  rapidly,  and  somewhat  more 
feebly  than  the  iron  wire.  The  same  experiments,  with  many 
variations,  were  repeated  with  Mile.  Reichel,  and  with  simi- 
lar reaidts  :  The  action  was  very  powerful  in  the  case  of  Mile. 
Atzmannsdorfer  :  even  M.  Studer,  in  perfect  health,  was 
80  sensitive,  that  he  perceived  quite  distinctly  the  action  of 
my  hands  through  metallic  wires.  It  follows  firom  all  these 
experiments,  that  the  force  derived  from  the  human  hand  may 
lie  €4>nducted  throvgh  other  bodies^  exactly  like  the  crystalline 
force  J  and  that  such  bodies  are  conductors  in  the  same  way  for 
both  farces, 

82.  I  now  wished  to  try  whether  bodies  could  be  charged 
with  the  force  from  the  hand.    I  began  with  Mile.  Sturmann. 
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I  laid  the  Grennan  silver  rod  near  her,  and  allowed  it  to  lie 
for  a  quarter  of  an  hour.     I  then  begged  her  to  take  it  into 
her  hand,  and  thns  to  become  accustomed  to  the  sensation 
it  might  cause.     After  doing  so,  she  laid  it  down ;  and  I 
then  took  it  in  my  hand  for  some  seconds,  and  laid  it  down. 
When  she  now  took  hold  of  it,  she  felt  it  warm,  and  so  strongly 
charged,  that  the  well  known  sensation,  caused  under  similar 
circumstances  by  crystals,  rose  through  the  hand  as  far  as  to 
the  elbow.     This  was,  of  course,  repeated,  with  many  varia- 
tions, for  the  sake  of  control.     Her  physician,  Dr.  LiPPiCH, 
made  a  similar  experiment    At  my  request,  in  another  room, 
he  took  into  his  hand  for  a  short  time,  one  of  two  precisely 
similar  porcelain  saucers,  not  touching  the  other.     They  were 
now  presented  to  the  patient,  who,  with  the  greatest  facility 
and  accuracy,  distinguished  that  which  had  been  held  in  the 
hand  from  the  other.     After  about  ten  minutes,  the  effect  was 
dissipated,  and  both  saucers  felt  alike.     The  experiment  with 
the  rod  was  soon  afi«r  repeated  with  Mile.  Maix  in  the 
same  way  as  above.     It  yielded  the  same  results;  the  rod 
was  charged  by  my  fingers,  and  the  charge,  which  Mile. 
Sturmann  had  felt  for  five  minutes,  was  perceived  by  the 
more  sensitive  Mile.  Maix  to  last,  gradually  diminishing, 
for  twenty  minutes.     In  both  patients,  the  sensation  was  the 
same ;  one  of  warmth,  rising  into  the  arm,  and  coinciding  ex- 
actly with  that  caused,  under  similar  circumstances,  by  the 
rock  crystal.     I  observed  the  same  phenomena,  some  months 
later,  in  Miles.  Reichel  and  Atzmannsdoefer.    The  most 
surprising  result  is  that  obtained  with  a  glass  of  water.     K  it 
be  taken  in  one  hand,  and  grasped  below  by  the  fingers,  and 
if  this  be  continued  for  about  ten  minutes,  it  then  possesses, 
for  sensitive  patients,  the  §meU,  the  taste,  and  all  the  well 
marked  and  curious  properties  of  what  is  called  magnetised 
water.     Those  who  have  never  examined  the  matter  experi- 
mentally, may  exclaim  irrationally  against  this.     I  was  for- 
merly myself  one  of  this  number ;  but  all  those  who  have 
tested  the  fiact  by  experiment,  and  witnessed  the  effects,  as  I 
have  done,  can  only  speak  of  it  with  astonishment.     The 
water,  thus  changed,  which  is  exactly  similar  to  that  treated 

p 


82  POLARITY  OF  THE 

by  magiiets  or  crystals,  has,  therefore,  received  firom  the 
fingers  an  abundant  charge  of  the  peculiar  force  residing  in 
them  J  and  retains  it  for  a  considerable  time.  I  could,  after  a 
timej  produce  similar  effects  on  all  possible  substances,  by 
holding  them  for  some  time  in  my  hand.  The  patients,  who 
liad  tried  them  all  before  I  touched  them,  now  perceived  in 
all  of  them  the  same  change,  as  if  they  had  been  stroked  with 
the  poles  of  magnets  or  crystals ;  and  this,  whether  they  knew 
of  ray  having  touched  the  objects,  or  had  been  kept  in  igno- 
rance of  ray  doing  so.  It  follows  plainly  firom  all  this,  that 
bodies  nmy  he  charged  toith  the  force  residing  in  the  handy  exactly 
as  With  the  crystalline  force, 

83,  That  the  charge  is  gradually  dissipated^  is  obvious  firom 
wliat  has  been  said,  and  requires  no  special  proofs.  From  the 
two  la^t  propositions  it  follows,  that  those  substances,  which 
admit  of  being  charged,  and  gradually  lose  their  charge,  pos- 
sess for  the  force  residing  in  the  hand  the  same  coercitive  potoer 
which  they  exhibit  in  reference  to  the  crystalline  force.  The 
amount  of  charge  increased  with  the  power  of  the  hand  em- 
ployed, and  the  capacity  for  the  charge  seems,  as  fiu:  as  we 
have  studied  it,  to  have  no  limits  other  than  the  varying  power 
of  the  cluirging  body. 

84.  It  was  necessary  to  decide,  by  a  comparative  investiga- 
tion, the  question,  whether  the  force  residing  in  the  animal 
body  possessed  a  dualism  or  polarity,  such  as  was  foimd  in 
cryatals.  Crystals,  as  is  well  known,  have  more  than  one 
cryfltallographical  axis,  principal  and  secondary ;  in  the  tessu- 
lar  or  regular  system,  they  have  three  principal  axes.  When 
I  tested  them  in  this  point  of  view  by  my  sensitive  patients, 
they  all  goon  found  out  for  me,  as  already  stated,  the  principal 
axes  and  their  poles  ;  that  is,  the  two  opposite  points,  where 
the  action  of  the  new  force  was  most  strikingly  concentrated. 
But  in  m&nj  cases,  as,  for  example,  in  iron  pyrites,  gypsum, 
fluor  spar,  heavy  spar,  sphene,  garnet,  and  manv  others,  they 
could  point  out  also  other  axes,  which,  although  the  opposition 
betft  cen  their  poles  was  less  striking,  yet  exhibited  distinct 
polarity  or  dualism.  All  the  patients  agreed  perfectly  in  these 
observations ;  and  a  crystal  of  gypsum  which  I  presented  to 
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all  of  them  successively,  and  which,  while  it  lay  on  a  table, 
they  felt  and  tried  with  the  fingers  of  both  hands,  yielded,  with 
all,  the  same  results.  All  the  patients  pointed  out  the  powerftd 
principal  axis,  with  its  poles,  the  one  feebler  than  the  other ; 
and  also  weaker  secondary  axes  with  their  poles,  in  exactly 
the  same  lines  and  points.  It  often  happened  that  the  most 
powerful  principal  axis  was  not  the  longest,  but  a  shorter  one ; 
this  was  often  the  case  with  gypsum  ;  and  the  perfect  agree- 
ment of  so  many  observers,  unknown  to  each  other,  in  tfiese 
statements,  was  the  best  guarantee  for  the  reality  and  accu- 
racy of  their  observations.  These  observations  may  be  easily 
controlled  elsewhere,  because,  in  populous  cities,  sensitive  ner- 
vous patients  are  at  all  times  to  be  found.  But  even  healthy 
persons,  such  as  M.  Studer,  could  oft«n,  without  difficulty, 
detect  the  poles  of  crystals  by  the  finger.  Now  these  poles 
and  axes  invariably  coincided  with  the  crystallographic  poles 
and  axes,  and  it  became,  therefore,  more  than  probable,  that 
the  crystalline  force  has  a  share  in  the  formation  of  crystals, 
if  it  do  not  alone  determine  that  process.  It  may  possibly  be, 
to  crystals,  what  the  vital  force  is  to  organised  tissues.  But 
I  shall  not  here  venture  to  indulge  in  conjectures,  but  adhere 
to  that  which,  as  a  matter  of  ascertained  fact,  bears  on  the 
subject ;  namely,  that  the  crystalline  force  exists  in  crystals  in 
apolarjbmij  and  is  found  simultaneously  in  several  axes  in  the 
same  crystal^  hut  in  various  degrees  of  intensity. 

85.  Now  I  find  analogous  relations  in  animal  life  itself. 
We  assume,  in  man,  a  principal  axis,  firom  above  to  below, 
and  we  regard  the  brain  and  the  genital  organs  as  the  poles 
of  that  axis.  But  if  I  may  draw  a  conclusion  from  the  above 
recorded  facts  of  what  is  called  Animal  Magnetism,  this  is 
not  a  principal,  but  only  a  secondary  axis.  It  has  been  shewn, 
in  the  first  place,  that  patients  sensitive  to  the  action  of  the 
magnet,  cannot  endure  especially  that  position  in  which  the 
length  of  the  body  lies  in  a  magnetic  parallel,  or  from  west  to 
east.  In  this  position,  the  body  is  magnetically  difierentiated 
(under  the  influence  of  terrestrial  magnetism)  in  its  breadth  ; 
a  state  which  it  seems  unable  to  endure.  Something  analo- 
gous is  known  with  respect  to  chills.     When  a  chill  comes 


f 


84  POLARITY  OP  THE  FORCE 

from  the  side,  it  is  at  the  same  time  more  efficient  and  more 
injurious,  than  when  it  comes  from  before  or  behind.  But 
this  was  rendered  clearer  to  me  by  some  observations  which 
bear  on  the  point  in  question.  When  I  placed  my  right  hand 
in  the  left  hand  of  the  very  sensitive  Mile.  Maix,  she  per- 
ceived the  same  effect  as  when  I  brought  in  contact  with  her 
hand,  in  a  vertical  direction  downwards,  the  north  pole  of  a 
small  bar  magnet,  or  of  a  crystal  of  gypsum  four  inches  long. 
But  when  I  placed  my  right  hand  in  hers,  she  felt  a  much 
more  disagreeable  sensation.  If  I  placed  my  right  hand  in 
her  left,  and  my  left  hand  in  her  right,  as  we  do  when  taking 
a  friend  by  both  hands,  she  declared  that  she  felt,  as  it  were, 
a  circulation  going  on  in  her  person,  which  she  compared  to 
riding  at  the  ring  in  a  circus.  The  sensation  passed  up  her 
right  arm,  through  her  breast  and  shoulders,  down  the  left 
arm,  and  seemed  to  her  to  pass  through  me,  and  so  on  con- 
tinually in  a  circle.  It  was  painful,  and  made  her  feel  giddy 
'  and  faint.  When  I  crossed  my  hands  so  that  my  right  hand 
lay  in  her  right,  and  my  left  hand  in  her  left,  she  reftised  to 
continue  the  contact,  and  declared,  that  it  caused  so  painful  a 
sensation,  of  a  new  and  strange  kind  of  struggle  and  contest 
in  her  arms  and  through  her  breast,  a  sort  of  imdulation  up 
and  down  the  arms,  tfiat  it  was  absolutely  intolerable.  She 
objected  also  so  firmly  and  decidedly,  after  she  had  torn  away 
her  hands  from  mine,  to  my  again  taking  hold  of  them  in  the 
same  way,  that  I  was  obliged  to  renounce  the  idea  of  repeating 
and  controlling  the  experiment,  as  I  was  invariably  accustomed 
to  do  in  all  my  other  experiments.* 

86.  Since,  then,  it  clearly  appears  from  these  experiments, 
that  it  is  very  far  from  being  a  matter  of  indifference,  which 
hand  is  used  in  touching  a  sensitive  nervous  patient,  it  plainly 
follows,  that  the  hands  of  a  human  being,  in  regard  to  the 
hidden  force  residing  in  them,  are  not  in  the  same  state ;  and, 
unless  I  give  an  entirely  erroneous  interpretation  to  the  last 
experiment,  there  occurs  a  kind  of  circulation  or  current  ana- 
logous to  the  galvanic  current,  from  my  left  hand  to  the 
patient's  right  hand,  through  her  body,  and  from  her  left  hand 
to  my  right ;  a  movement,  which  cannot  take  place,  or  meets 
•  See  Appendix,  A. 
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with  great  obstacles,  in  spite  of  which  it  tends  to  force  its  way, 
when  I  connect  like  hands,  that  is,  my  right  hand  with  her 
right  hand,  and  so  forth.  This  difference  between  the  right 
and  left  hand  can  depend  on  no  other  cause  than  the  known 
one  of  polarity,  as  we  see  it  in  the  magnet,  and  have  learned 
to  recognise  it  in  crystals.  Thus  regarded,  the  principal  axis 
])as8es,  in  man,  and  probably  in  all  animals,  across  the  body, 
and  the  longitudinal  axis  must  be  regarded  as  secondary.  In 
&cty  we  are  only  formed  of  two  symmetrical  halves  in  the 
transverse  line. — ^Every  part,  the  organs  of  the  brain,  the 
organs  of  sense,  the  apparatus  of  mastication,  &c.,  the  arms, 
huids,  testicles,  and  feet ; — all  these  are  transversely  opposed 
in  pairs,  and  thus  we  are,  in  general,  transversely  polar. 

87.  I  examined  these  interesting  relations  at  a  subsequent 
period  in  Mile.  Atzmannsdorfek,  in  the  same  way.  The 
results  were  the  same  as  those  above  described.  She  per- 
ceived, when  I  took  hold  of  her  hands  with  my  opposite 
hands,  (right  with  left,  &c.)  the  current  up  her  right  arm 
and  down  the  left,  still  more  distinctly  than  Mile.  Maix. 
When  I  crossed  my  hands,  hardly  a  minute  elapsed  be- 
fore she  was  so  affected  as  to  become  sick.  When  I  placed 
in  her  hand  a  rod  of  Grerman  silver,  or  a  brass  wire,  and 
touched  it  with  my  right  hand,  she  perceived,  besides  the 
usual  feeling  of  warmth,  a  peculiar  secondary  sensation  which 
I  had  also  observed  in  Mile.  Sturmann,  namely,  that  these 
bodies  appeared  to  become  light,  and,  as  it  were,  downy ;  on 
the  contrary,  when  I  applied  my  left  hand,  they  seemed  to 
become  heavy,  and  apparently  much  heavier  than  they  natu- 
rally were.  Without  here  entering  into  details  on  this  pecu- 
liar sensation,  I  must  mention  it,  as  it  ftimishes  another  mark 
of  the  polar  opposition  between  the  right  and  left  hand,  ana- 
logous to  attraction  and  repulsion.  But  in  the  same  way  as  the 
patient  recognised  a  difference  between  my  two  hands,  she  was 
able,  no  less  clearly,  to  distinguish  between  her  own.  When  I 
placed  different  bodies,  such  as  iron  pyrites,  fluor  spar,  gypsum, 
reguline  metals,  or  charcoal,  in  one  of  her  hands,  they  excited 
sensations  very  different  from  those  which  they  caused,  when 
I  begged  her  to  transfer  them  to  the  other  hand ;  although  in 
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her  case^  one  side  of  the  body  was  in  no  respect  weaker  tiian 
the  otlier* 

88,  Very  recently,  I  went  through  a  series  of  researches  on 
this  part  of  the  subject  with  Mile.  B.EICHEL,  and  was  able 
to  develope  it  further  than  with  any  of  the  earlier  sensitive 
ymtients.  She  found  not  only  the  right  hand,  but  the  whole 
right  side  of  the  body,  from  head  to  foot,  in  every  point, 
opposed  in  properties  to  the  left  side.  Even  when  I  only 
approaclied  her  with  my  right  or  left  side,  she  was  affected  in 
an  essentially  different  way.  I  shall  enlarge  on  this  in  one  of 
the  tre^tiscfc^  to  follow  at  a  fixture  period;  here,  where  my 
object  is  only  to  establish  by  observations,  the  fact  of  a  polar 
difference  J  analogous  to  that  of  the  magnet,  between  the  oppo- 
site sides,  transversely,  of  the  human  body,  I  must  content 
myself  witjj  stating  that  I  have,  in  the  case  of  Mile.  Reichel, 
repeated,  and  thus  once  more  confirmed,  all  the  observations 
made  on  this  subject  by  Mile.  Maix. 

89*  It  appears,  then,  from  all  these  investigations,  that  all 
the  symmetrically  double  organs  of  the  animal  body,  as  far  as 
examined^  and  especially  the  hands ^  exhibit  a  difference j  which 
is  cmiseii  %  <i  /ujlar  opposition^  analogous  to  the  magnetic  ;  and 
that  J  eonM'fttenilyj  there  eodsts  in  these  parts  or  organs  ^  a  dual' 
i»m  of  the  vew  Joree  here  under  consideration^  exactly  as  tee 
kcwefoum/^uck  dualism  to  exist  in  crystals, 

90.  I  have  shown,  (§  41  and  53)  that  terrestrial  magnetism 
exerts  no  sensible  action  on  crystals,  and  does  not  affect  in 
the  fllightt^st  degree  their  direction,  when  they  are  fireely  sus- 
pended. The  same  is  the  case  in  regard  to  the  force  residing 
in  the  hand.  Terrestrial  magnetism  appears  not  to  exert  the 
smallest  influence  on  perfectly  healthy  animals.  The  force 
which  1  could  exert  on  sensitive  patients  with  my  hands,  is 
always  equally  efficient,  in  whatever  position  I  am  placed  ;  at 
lea«t  I  have  hitlierto  been  unable  to  detect  any  difference.  I 
am  also  unable  to  perceive,  passively,  any  effect  from  the 
magnetism  of  the  earth.  I  have  tried  the  effect  of  lying  down 
to  sleep  in  different  positions  ;  but  in  all,  I  have  slept  equally 
weUj  in  whatever  direction  I  lay.  The  thoroughly  healthy 
man^  who  h^  perhaps,  never  sensitive,  doubtless  never  exj)e- 
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riences  any  effect  finom  terrestrial  magnetism,  although  that 
force  acts  so  yiolentlj  on  many  patients^  as  well  as  on  sensi- 
tive persons  who  are,  to  all  appearance,  quite  healthy.  I 
cannot  observe,  even  in  animals,  any  thing  indicating  the 
slightest  dependence  on  terrestrial  magnetism.  If  any  animal 
should  possess  a  sense  enabling  it  to  perceive  the  action  of  the 
earth's  magnetism,  we  might  expect  to  find  such  a  sense  in 
larvffi,  which  have  no  organs  of  sight.  Now,  as  silkworms 
are  bred  on  my  property,  I  had  frequent  opportunities  of  ob- 
serving the  behaviour  of  animals  of  so  low  an  organisation,  at 
diffJarent  ages  and  under  different  circumstances.  But  even 
in  spinning  and  covering  the  coccoons,  the  animal  never  selects 
any  one  direction,  but  works  indiscriminately  in  all  possible 
directions.  Not  even  in  choosing  their  sleeping  places,  does 
a  majority  of  the  animals  show  a  preference  for  any  one  posi- 
tion. In  this  indifference  towards  the  general  magnetic  jhrce  of 
the  earthy  the  force  residing  in  the  hand  coincides j  therefore^  per- 
fectly with  the  crystalline  force. 

91.  With  respect,  now,  to  the  remarkable  dir^t  attraction 
of  the  patient's  hand  by  that  of  other  persons,  it  has  been 
already  stated  (§  74),  that  the  hands  of  one  man  had  this 
effect,  but  only  after  he  had  been  stroked  with  a  powerful 
magnet  He  could  never  produce  this  effect  by  his  own 
inherent  force.  But  it  appeared  that  he  was  not,  in  this 
respect,  powerftd.  At  least  Mile.  Maix  felt  his  hand  much 
less  powerftd  than  that  of  Father  Lambert,  or  my  own.  I 
did  not,  at  the  proper  time,  try  the  proper  experiments  with 
the  cataleptic  Mile.  Nowotny,  because,  at  the  period  of  her 
illness,  I  was  not  sufficiently  aware  of  their  importance.  But 
I  have  often  seen  this  phenomenon  in  Miles.  Reichel  and 
Atzmannsdorfer  in  the  more  intense  stages  of  their  disease, 
especially  in  the  former,  and  that  in  the  presence  of  many 
other  persons.  In  the  cataleptic  state  which  usually  preceded 
her  attacks  of  convulsions,  her  hand  readily  followed  that  of 
any  strong  young  man,  as  well  as  my  own.  I  have  often 
caused  her,  when  she  was  quite  unconscious,  to  rise  from  her 
chair,  and  to  follow  my  hand  for  a  considerable  distance. 
Even  when  I  presented  to  her,  in  that  state,  bodies  incapable 
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of  polar  induction,  such  as  a  lump  of  chalk,  I  could  raise  her 
hand  with  it,  and  if  she  were  standing,  cataleptic,  on  the  floor, 
lead  her  forward  some  paces.  Here  it  was  the  force  from  my 
fingers  which  acted;  being  conducted  by  the  chalk,  at  the 
point  of  which  it  was  concentrated  (according  to  the  laws 
develoi>ed  in  §  81) ;  in  which  case  the  chalk  represented  the 
whole  uf  my  fingers,  and  that  so  completely  in  their  force 
and  action,  as  to  attract  and  cause  to  follow  it  the  hand  of  the 
patientj  when  I  moved  backwards,  as  my  fingers  would  have 
done,  without  the  chalk.  In  the  same  way  I  observed  the 
attraction  of  my  hand  during  the  attacks  of  Mile.  Atzmanns- 
DOEFER,  I  did  not  witness,  personally,  this  phenomenon  in 
Mile.  Stukmann  ;  but,  according  to  Dr.  Lippich,  who  ob- 
servcd  it,  it  took  place  in  her  in  full  measure.  I  can  confide 
as  securely  in  the  statements  of  that  gentleman  as  in  ocular 
demonstration  of  the  fact  From  all  these  observations  it 
foUows^  with  certainty,  that  a  power  of  mechanically  attracting 
the  hands  of  persons  in  a  cataleptic  state  resides  in  the  hands 
and  fingers  of  healthy  persons,  just  as  in  the  poles  of  crystals. 
92,  In  this  comparative  investigation,  however,  the  luminous 
phenomena,  which  I  have  now  to  describe,  form,  both  literally 
and  nit^taphorically,  a  brilliant  point.  One  day,  when  I  was 
obaerviug  Mile.  Reichel,  who,  after  severe  spasms,  when  in 
a  sort  of  half-sleep,  with  closed  eyes,  was  playing  with  the 
magnetic  flame,  an  amusement  in  which  she  particularly 
delighted,  I  introduced  my  outstretched  hand,  in  the  dark, 
between  her  and  the  flame.  She  instantly  began  to  play,  as 
before,  with  my  fingers,  and  to  speak  to  the  bystanders  of  five 
little  flames,  which  jumped  about  in  the  air.  She  did  not 
notice  my  hand,  but  took  the  motion  of  my  fingers,  at  the 
points  of  which  she  saw  little  flames,  for  a  spontaneous  dancing 
of  the  flames.  All  those  who  were  present  now  held  up  their 
hands,  and  asked  whether  fire  could  possibly  be  also  flowing 
from  their  fingers.  The  flame  was  visible  to  the  patient  on 
the  hands  of  every  male  person  present,  more  or  less  brightly ; 
but  not  one  finger  of  a  female  had  sufficient  light  to  show  a 
flame,  and  exhibited  at  the  utmost  a  feeble  glimmer.  This 
wm  even  the  case  with  her  own  fingers.     As  long  as  her 
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illness  contmued,  these  experiments  were  often  repeated,  in 
order  to  amnse  her  after  her  fits,  or  for  the  gratification  of  many 
other  persons.  But  when  she  had  recovered,  it  was  found  that 
she  had  the  power,  which  still  continues  unchanged,  of  per- 
ceiving, not  only  during  her  illness,  but  also  in  the  intervals 
of  apparently  strong  health,  the  magnetic  flames,  the  light  in 
crystals,  and  the  flames  on  human  hands,  if  the  room  were 
only  dark  enough.  Nay,  it  appeared  that  she  had  possessed 
this  power  from  her  childhood.  When  a  child,  her  mother 
bad  often  been  obliged  to  raise  her  in  her  arms,  that  she  might 
convince  herself  that  there  was  no  fire  proceeding  from  nails 
and  hooks  in  the  wall,  as  she  often  spoke  of  such  appearances 
with  exclamations  of  wonder.  There  were  even  two  of  her 
brothers  and  sisters,  who,  in  the  same  way,  saw  everywhere 
luminous  appearances,  where  other  persons  could  see  nothing. 
Now,  while  I  am  writing  this.  Mile.  Reichel  daily  assists 
me  in  researches,  which  I  am  making,  in  this  direction, 
on  electricity  and  magnetism ;  and  we  shall  see,  at  a  ftiture 
period,  from  my  reports,  to  what  conclusions  they  have  al- 
ready led  and  will  yet  lead.  I  was  thus  enabled,  with  the  aid 
of  this  sensitive  patient,  to  study  in  the  most  sober  and  com- 
prehensive manner,  and  for  a  long  time,  the  luminous  phe- 
nomena seen  on  the  human  hand ;  an  investigation  which  I 
still  daily  pursue. 

93.  Experiments  with  MUe.  Atzmannsdorfer  gave  essen- 
tially the  same  results.  But  she  saw  the  flames  of  a  larger 
size.  While  MUe.  Keichel,  in  her  peculiar  degree  of  sensi- 
tiveness, described  them  as  being  from  0.8  to  1.2  inches  in 
length.  Mile.  Atzmannsdoreer,  in  the  dark,  saw  them  from 
2  to  2.5  inches  long,  that  is,  almost  as  long  as  a  finger.  MUe. 
Beichel  made  drawings  of  these  beautiftd  appearances,  which 
I  shaU  give  in  one  of  the  subsequent  parts  of  this  work.  The 
feet,  established  by  several  observers,  that  fiery  bundles  of  light 
fiow  from  the  finger-points  of  healthy  men^  in  the  same  way  as 
from  the  poles  of  crystals^  is  suflSicient  for  my  present  object. 

94.  I  have  now  compared  the  properties  of  the  ciystalline 
force,  described  in  the  preceding  treatise,  with  the  force  resid- 
ing in  the  human  hand,  without  omitting  any  property.     The 
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paraUeiism  between  them  is,  it  will  be  seen,  complete ;  and 
the  coiucidenoe  rf  the  two  forcea  in  their  collective  manifesta- 
tioiiSj  BO  perfect,  that  they  are  obviously  identical  For  the 
Bftke  of  clearness,  I  here  place  the  results  briefly  together  : — 

FasBe^  made  over  sensitive  persons  with  the  hand,  act  on 
them  like  passes  made  with  the  poles  of  crystals.     §  79. 

The  toTce  which  here  acts  is  conductible  through  all  bodies, 
like  the  crystalline  force.     §  80. 

Other  bodies  may  be  charged  with  it,  as  with  the  crystalline 
fore*!.     §  81. 

The  charge  is  soon  dissipated,  as  with  the  crystalline  force. 
§82. 

Bodies  have  a  coercitive  power  for  both  the  one  and  the 
other  force.     §  83. 

The  capacity  of  receiving  a  charge,  possessed  by  all  sub- 
stances is,  in  both  cases,  alike.     §  83. 

The  force  in  the  human  body  is  polar,  like  that  in  crystals. 
§89. 

It  IB  hidifferent  to  terrestrial  magnetism,  like  the  crystalline 
force.     §  90. 

It  exerts,  like  the  crystalline  force,  a  mechanical  attraction 
on  the  sensitive  hand.     §  91. 

Tt  exhibits  limiinous  appearances,  in  kind  and  intensity, 
like  those  of  crystals.     §  93. 

And  thus  we  are  led  back  to  the  opening  proposition  of  this 
eectioiij  §  79 ;  namely,  that,  in  fact,  the  same  force  resides  in 
the  huJiian  hand  which  is  found  in  crystals ;  and  thaty  conse- 
qumdly^  t/ie  crystalline  force  and  animal  magnetism  are  thoroughly 
ifkntical ;  so  that  the  same  laws  which  regulate  thejbrmer  apply 
aho  to  the  latter, 

95.  Retrospect. 

a.  Not  only  do  crystals  exert  a  peculiar  influence  on 
healtliy  and  diseased  sensitives,  but  the  same  is  true  of  Ter- 
restrial Magnetism.  This  influence  is  so  powerful,  that  very 
sensitive  patients  can  only  remain  in  one  position,  that  namely 
of  north  to  south,  that  is,  with  the  head  towards  the  north, 
and  tliat  every  other  position  is  painful  to  them ;  in  many 


I 


LIKE  A  MAGNET.  91 

cases,  that  from  west  to  east  is  quite  intolerable,  and  even 
dangerous. 

b.  All  re-actions  with  magnets,  crystals,  or  other  bodies,  on 
such  patients,  are  essentiallj  affected  by  a  change  in  the  posi- 
tion of  the  patient. 

c.  Pure  iron,  free  from  carbon,  and  from  particles  of  steel, 
receives,  as  is  well  known,  no  durable  magnetism  when  treated 
faj  stroking  or  contact  with  a  magnet ;  but  it  has,  notwith- 
stan&ife  after  sepaimtion  from  the  magnet,  aoqimnd  a  poenfiar 
force,  by  virtue  of  which  it  has  lieoome  capable  of  exerting  a 
strong  and  decided  influence  on  sensitive  persons. 

d.  The  magnet  communicates  this  unknown  something,  not 
to  iron  alone,  but  to  all  metals,  stones,  salts,  water,  plants, 
and  animals,  nay,  living  persons ;  in  short,  to  all  solid  mate- 
rial objects  without  exception. 

e.  This  something  acts,  from  all  bodies  directly  charged 
with  it,  or  rendered  active  by  what  is  called  induction,  on 
sensitive  nervous  patients,  exactly  as  the  magnet  itself  does, 
and  as  crystals  do  ;  and  must,  therefore,  be  identical  with  the 
proper  agent  in  those  bodies. 

f.  Healthy  persons,  especially  by  means  of  their  hands  and 
fingers,  are  able  to  act  in  precisely  the  same  way  on  sensitives, 
healthy  or  diseased. 

ff.  This  last  force,  which  has  been  called,  by  physicians. 
Animal  Magnetism,  has  the  properties  of  conductibility  through 
all  bodies,  and  of  communicability  to  all  bodies,  by  direct 
charging  or  by  induction ;  of  soon  disappearing  from  them  ; 
of  being  retained  in  them  for  a  short  time  by  dieir  coercitive 
power ; — it  is  polar  in  the  human  body,  in  virtue  of  its  dual- 
ism ;  has  no  perceptible  relation  to  terrestrial  magnetism ; 
exerts  a  mechanical  attraction  on  the  hands  of  cataleptic 
patients  ;  and  is  associated  with  luminous  phenomena : — ^all 
exactly  as  the  crystalline  force  is ;  with  which  it  is,  conse- 
quently, identical,  and  in  all  respects  subject  to  the  same  laws. 

k.  One  part  of  the  collective  force  residing  in  the  magnet ; 
the  crystalline  force ;  and  the  force  lying  at  the  foimdation  of 
what  is  called  Animal  Magnetism. — These  three  forces,  in 
their  essence,  when  regarded  from  a  common  point  of  view, 
coincide,  or  arc  identical. 


FOURTH    TREATISE. 


FURTHER  SutmCES  OP  THAT  PECULIAR  FORCE  WHICH  RESIDES 
IH  THE  MAGNET,  IN  CRYSTALS,  AND  IN  THE  HUMAN  HAND. 

96.  In  the  preceding  researches,  we  have  not  become  ac- 
quaiDted  with  all  the  sources  of  the  enigmatical  force,  which 
is  the  subject  of  our  investigation.  Nay,  the  sources  of  it, 
hitherto  nieutioned,  are  not  even  the  chief  ones.  Pursuing 
the  matter^  I  have  been  led  to  other,  and  very  important 
sources  of  this  influence.  It  is  known  that  natural  philoso- 
phers have  long  discussed  the  question,  whether  the  solar  rays 
are,  or  are  not,  capable  of  communicating  magnetism  to  a  steel 
needle.  After  MoRiCHiNi,  who  published  the  first  observa- 
tions, the  subject  was  treated  chiefly  by  Mrs  Sommerville, 
M.  Baumgartner,  Configliaghi,  and  others.  The  recol- 
lection of  their  researches  necessarily  drew  my  attention  to  the 
part  which  the  sun  might  possibly  play,  in  reference  to  the 
subject  of  theae  enquiries.  The  imdeniable  and  long  known 
influence  of  t)ie  moon  on  patients  affected  with  certain  nervous 
diseiises,  rendered  it  in  some  degree  probable  that  a  similar 
influence  might  belong  to  the  sun. 

97*  I  took  advantage  of  the  first  clear  sky  to  try  some  ex- 
periments in  this  direction,  with  Mile.  Maix.  I  placed  in  her 
hand  the  end  of  a  copper  wire,  about  thirty-three  feet  in  length, 
and  allowed  !ier  to  become  accustomed  to  it.  I  then  thrust  a 
long  portion  of  the  opposite  end,  before  the  window,  into  the 
stmV  rays*    The  patient  instantly  perceived  the  usual  effects  of 
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the  crystalline  force,  in  no  great  degree  of  energy,  but  quite 
distinct  I  now  attached  to  the  wire  a  copper  plate,  having  a 
surface  of  64  square  inches ;  and  after  allowing  the  patient  to 
become  accustomed  to  the  sensation  caused  by  the  end  of  the 
wire,  placed  the  copper  plate  in  the  rays  of  the  sun.  This  had 
hardly  been  done,  when  I  was  greeted  with  an  imexpected 
cry  of  delight  from  the  sick-bed.  As  soon  as  the  rays  had 
fSEdlen  on  the  plate,  a  strong  influence  of  the  crystalline  force 
was  felt  in  the  hand,  in  the  form  of  the  usual  sensation  of 
warmth,  which  rose  rapidly  through  the  arm  to  the  head. 
But  along  with  this  well  known,  and  not  unexpected  feeling, 
there  was  perceived  a  peculiar  coolness,  and  this,  so  powerftd 
and  predominating,  and  with  such  a  sensation  of  restoration 
and  refreshment  in  all  her  limbs,  that  the  patient  expressed 
herself  as  being  highly  refreshed  and  rejoiced  by  it.  Heat 
and  cold  were  here  felt  at  the  same  time. 

98.  To  vary  the  experiment,  and  at  the  same  time  to  obtain 
the  result  less  complicated  with  the  effect  of  heat,  I  substi- 
tuted, for  the  plate  of  copper,  white  linen.  I  first  allowed  the 
patient  to  become  accustomed  to  the  wire  in  the  shade,  and  then 
placed  in  the  sun's  rays  the  opposite  end,  hung  with  a  piece 
of  linen.  The  room  was  warm,  the  external  air  somewhat 
cool.  The  patient,  notwithstanding,  immediately  perceived  the 
same  sensations  as  with  the  copper  plate,  only  not  so  powerful ; 
namely,  first  a  dull  feeling  of  increasing  crystalline  force  giving 
warmtii  to  the  hand,  firom  the  wire ;  and  then  the  striking 
grateful  coolness  over  the  whole  person,  this  latter  sensation 
being  tolerably  vivid. 

99.  I  again  varied  the  experiment,  by  attaching  to  the 
wire  wet  instead  of  dry  linen,  and  proceeding  as  before.  The 
action  was  in  tiiis  case  accompanied  by  a  disagreeable  secon- 
dary sensation,  like  that  which,  according  to  the  patient,  moist 
air  produced  in  her.  But  the  chief  sensation,  peculiar  to  the 
sun,  namely,  increasing  warmth  in  the  wire,  and  the  peculiar 
refreshing  coolness  which  was  perceived,  and  spread  from  the 
wire  over  her  whole  system,  was  experienced  with  great  vivid- 
ness. 

100.  I  now  endeavoured  to  obtain  confirmation  of  tiiis  ob- 
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ftervationj  as  a  guarantee  for  its  exactness.  I  tried  the  same 
experiiiient  a  few  days  afterwards  with  Mile.  NowOTNY.  She 
was  at  tlvis  time  so  far  recovered,  that  she  had  for  some  weeks 
been  no  longer  confined  to  bed ;  but  still  I  wished  to  try  the 
effect  on  her.  One  end  of  a  wire  was  placed  in  her  hand,  and 
the  other  end  placed  in  the  sun's  rays.  She  instantly  perceived 
a  change  in  the  end  she  held,  which  became,  to  her,  cool.  I 
drew  the  wire  back  into  the  shade ;  the  coolness  disappeared. 
I  ]>laecd  it  again  in  the  sunshine ;  the  coolness  returned.  I 
now  attached  to  the  end  of  the  wire  several  feet  of  tinned  iron 
plate,  an<l  placed  this,  with  the  usual  precautions,  in  the  sun- 
shine. The  coolness  not  only  instantly  returned,  but  increased, 
in  the  course  of  three  or  four  minutes,  to  such  an  extent,  that 
the  patient  assured  me  that  it  had  become  ice-cold,  and  began 
to  render  her  fingers  rigid.  The  plate  was  removed  to  the 
shade,  as  a  means  of  controlling  the  observation ;  the  feeling 
of  cold  instantly  began  to  diminish,  and  after  a  few  minutes, 
was  gone ;  but  it  as  quickly  returned,  and  increased  to  the 
same  point  as  before,  when  I  again  brought  the  plate  into  the 
Biin's  rajB.  I  have  already  pointed  out,  that  the  peculiar 
effect  produced  in  the  hands  of  sensitive  persons  by  the 
crystalline  force,  at  one  time  appears  as  a  sensation  analo- 
gous to  heat,  at  another  as  a  sensation  analogous  to  cold.  The 
particular  differences  in  this  respect,  I  shall,  in  a  subsequent 
part  of  this  work,  describe  in  detail.  In  the  above  experiments, 
in  which  the  coolness  proceeds  from  the  rays  of  the  sun,  which 
are  tlie  source  of  heat  to  universal  nature,  this  sensation  is 
peculiarly  characteristic  of  a  new  and  specific  agency.  It  was 
so  strong  and  distinct,  that  a  difference  was  observed,  accord- 
ing a^  I  allowed  the  sun's  rays  to  fall  obliquely  on  the  plate, 
in  which  case  the  effect  was  less  powerful ;  or  perpendicularly, 
when  it  became  much  stronger.  There  was  also  a  diflference 
according  as  I  made  the  experiment  in  the  morning  or  in  the 
evening,  in  July  or  in  November,  under  similar  circumstances 
in  other  respects. 

101,  With  Mile.  Atzmannsdorfer,  I  had  no  opportunity 
of  tiying  detailed  experiments  on  this  subject,  but  in  conver- 
sation she  told  me,  that  the  sun,  in  general,  produced  in  her 
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a  grateful  sensation,  not  however  of  heat,  but  of  a  refresh- 
ing coolness  over  her  whole  person. 

102.  In  like  manner  I  had,  at  an  early  period  of  my  re- 
searches, before  I  had  recognised  this  peculiarity  of  the  solar  rays, 
heard  frequently  from  Mile.  Stubmann  the  statement,  at  that 
time  to  me  incomprehensible,  that  the  sun  made  her  feel  cold. 

103.  It  was,  however,  with  Mile.  Keichel,  that  I  was  en- 
abled to  investigate  the  subject  most  accurately.  Not  only  did 
a  wire,  when  connected  with  iron  plate,  copper  plate,  zinc 
plate,  tinfoil,  leadfoil,  strips  of  silver,  gold  leaf,  German  silver 
or  brass  plate,  produce  in  her,  when  the  metallic  plate  was 
exposed  to  the  sunshine,  the  peculiar  sensation  of  cold ;  but 
the  same  effect  was  observed  when  linen,  woollen  cloth,  cotton 
or  silk,  attached  to  the  wire,  were  placed  in  the  direct  rays  of 
the  sun.  Nay,  all  other  bodies,  such  as  porcelain,  glass,  stone, 
wood,  water,  lamp  oil,  alcohol,  sulphur, — ^in  short  any  sub- 
stance I  might  select,  when  attached  to  one  end  of  a  wire,  of 
whidi  the  patient  held  the  other  end,  and  exposed  to  the  sun- 
shine, caused  in  her  the  same  striking  sensation  of  increasing 
coolness,  to  which  all  the  sensitive  nervous  patients  unanimously 
testified ;  they  being  as  much  surprised  as  I  was  myself  at  the 
unexpected  and  apparently  contradictory  nature,  as  compared 
with  ordinary  experience,  of  the  facts  observed.  This  apparent 
contradiction  will  be  clearly  accounted  for  in  the  sequel 

104.  If  it  really  were  the  peculiar  force  of  magnets,  of  crys- 
tals, and  of  the  human  hand,  as  described  and  shown  to  be 
identical  in  the  preceding  treatises,  which  here  resided  in  the 
solar  rays,  this  could  only  be  established  by  the  same  method 
which  I  had  pursued  in  similar  cases  with  crystals,  &c.,  name- 
ly, a  comparison  of  the  effects.  It  was  therefore  necessary  to 
state  and  discuss  the  questions;  whether  the  solar  ray  can 
produce  in  bodies  the  same  change,  or  the  same  state,  which 
is  produced  by  magnets,  by  crystals,  and  by  the  human  hand  ? 
Can  the  mere  solar  ray  communicate  to  a  piece  of  iron  the 
force  which  the  latter  can  derive  fix)m  a  magnet?  Can  it 
charge  all  bodies  with  the  power  of  acting  on  sensitive  pa- 
tients? Can  it  produce  (so  called)  magnetised  water?  Can 
the  solar  ray,  a  Aousand  times  studied  and  analysed,  contain 
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yet  another  new  and  powerful  force,  which  has  up  to  this  hour 
escaped  the  attimtion  of  those  engaged  in  physical  researches? 
I  hardly  ventured  to  entertain  such  ideas ;  but  my  desire  to 
clear  up  the  subject  became  every  day  more  lively. 

105.  The  first  experiment  which  the  desire  of  further  know- 
ledge induced  me  to  make,  was  that  with  a  glass  of  water.  I 
placed  it  for  five  minutes  in  the  sunshine,  and  caused  the 
nurscj  Avhoae  magnetic  power  was  very  feeble,  to  hand  it  to 
Mile,  MaiXj  without  the  patient  having  any  idea  of  what  had 
been  done.  As  soon  as  she  put  it  to  her  lips,  she  declared  it, 
without  any  f]uestions  having  been  asked,  to  be  magnetised 
water.  On  the  tongue  and  palate,  in  the  throat,  down  the 
guUetj  and  in  the  stomach, — at  all  these  points  it  excited  the 
peculiar  peppery  burning,  well  known  to  all  sensitive  patients, 
and  a  tendency  to  spasmodic  attacks.  I  allowed  another  glass  of 
water  to  remain  for  twenty  minutes  in  the  sunshine,  and  it  was 
then  given  to  the  patient,  being  touched  only  by  the  magne- 
tically weakest  female  hands,  to  avoid  the  stronger  action  of 
my  own  hands.  She  found  it  now  as  strongly  charged  with 
the  magnetic  force  as  it  was  possible  to  charge  it  by  means  of 
the  great  nine  bar  horse-shoe  magnet. 

106,  It  was  possible,  that  a  considerable  portion  of  the  force 
might  adhere  rather  to  the  glass  containing  the  water,  than  to 
the  water  itaelf.  To  test  this,  as  well  as  to  ascertain  with  refe- 
rence to  the  internal  state  of  the  water,  whether  it  were  analo- 
gous to  that  of  iron  filings  contained  in  a  glass  tube,  when 
acted  on  by  the  magnet,  I  caused  the  water,  which  had  been 
sxumed,  to  be  poured  into  another  glass,  and  to  be  again  handed 
to  the  patient.  I  then  found,  as  I  had  often  done  with  mag- 
netised water  in  the  cases  of  Miles.  Sturmann  and  Nowotny, 
that  the  water  ^^*BA  nearly  as  strongly  magnetic  (so  to  speak) 
Bs  before,  and  that  consequently  the  total  disarrangement  of 
its  moleeulea,  in  pouring  it  from  one  glass  into  the  other,  had 
altered  little  or  nothing  in  that  internal  state,  in  virtue  of  which 
it  is  said  to  be  magnetised.  Even  after  the  lapse  of  an  hour, 
when  the  patient  drank  the  remaining  portion  of  it,  the  so 
called  magnetism  had  not  entirely  disappeared.  The  water 
was  weaker  than  at  first,  but  still  perceptibly  and  pretty 
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strongly  impregnated.  In  this,  as  in  all  its  other  properties, 
therefore,  the  water  exposed  to  the  sun's  rays  agreed  exactly 
with  that  which  was  impregnated  with  the  new  force  by  means 
of  magneto,  of  crystals,  or  of  the  human  hand. 

I  repeated  these  experiments,  for  the  sake  of  greater  cer- 
tainty, with  Miles.  Sturm  ANN  and  Reich  el.  The  reader 
will  readily  excuse  me  fix)m  enumerating  the  results  obtained, 
which  would  only  lead  to  tedious  repetition,  since  they  coin- 
cided with  those  above  detailed. 

107.  To  pursue  the  parallel  further,  I  placed  the  rod  of 
German  silver  in  the  hand  of  Mile.  Maix,  and,  after  she  was 
accustomed  to  the  sensation  it  produced  by  itself,  (a  precaution 
I  invariably  adopted,  and  which  it  is  therefore  unnecessary 
always  to  specify,)  took  it  from  her,  exposed  it  to  the  sun's 
rays  for  some  few  seconds,  and  gave  it  again  to  the  patient. 
She  described  it  as  being  imbued  with  power,  exactly  as  when 
it  had  been  in  contact  with  the  magnet,  with  a  crystal,  or  with 
human  hands.  But  along  with  this  well-known  sensation  she 
immediately  recognised  the  grateful  sunny  coolness,  the  power 
of  exciting  which  had  thus  been  communicated  to  and  retained 
by  the  rod.  In  several  trials,  the  force  continued  to  excite  this 
feeling  for  five  or  six  minutes,  after  which  it  was  not  percep- 
tible in  the  rod ;  whereas  the  crystalline  force,  in  its  more  usual 
manifestation  of  warmth,  was  found  to  last,  in  the  rod,  much 
longer ;  about  twenty  minutes,  or  just  a^  long  as  it  had  con- 
tinued in  the  same  rod,  when  charged  by  my  two  hands.  (§  82.) 
The  solar  ray,  in  this  case,  therefore,  produced  an  effect  equal 
to  that  of  my  two  hands,  and  the  charge  given  to  the  rod  was 
retained  for  the  same  time  as  in  the  case  of  the  hands. 

108.  I  caused  Mile.  Reichel  to  feel  carefully  one  of  my 
hands.  I  then  went  into  the  sunshine,  and,  after  ten  minutes, 
during  which  I  took  care  to  expose  myself  on  all  sides  to  the 
sun,  I  returned  to  her  room,  and  gave  her  the  same  hand. 
She  was  much  surprised  at  the  rapid  change  and  increase  of 
power  which  she  perceived  in  it ;  of  the  cause  of  which  she 
was  ignorant.  The  sunshine  had  obviously  impregnated,  with 
its  force,  my  person,  just  as  a  magnet  had  done  that  of 
the  physician,  and  in  another  experiment,  my  own   person, 
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(§  74,)  Already,  at  an  earlier  period,  Mile.  Maix  had  told 
mcy  that  she  could  not  bear  any  one,  coming  out  of  strong 
aunsliine,  to  approach  her  bed.  Some  time  previously,  a  whole 
company  of  friends,  who  had  been  walking  in  bright  sunshine, 
had  come  to  visit  her ;  but  the  effect  of  their  presence  waa  so 
painful  and  distressing  to  her,  that  she  was  unable  to  hold  out, 
and  was  compelled  to  beg  her  friends  to  leave  the  room.  This 
effect^  she  said,  was  simply  that  of  the  sun ;  not  the  pleasant 
coolness,  but  that  which  causes  a  wire  to  appear  warm,  in 
short  that  usually  obtained  fix)m  magnets,  crystals,  &c. 

109.  After  these  experiments,  and  when  I  had  left  Mile. 
Maix,  the  girls  of  her  family  amused  themselves  by  trjdng 
some.  When  I  next  saw  them,  they  told  me,  that  the  patient 
had  found  an  iron  key,  which  had  been  laid  for  some  time  in 
the  aim's  rays,  as  strongly  magnetic  as  a  bar  magnet  which 
waa  in  the  house.  It  did  not  attract  iron,  but  the  patient 
aa&urcd  me  that  it  affected  her  exactly  as  a  magnet  does.  It 
had  therefore  been  charged  with  the  new  force  by  the  sun. 
The  power  was  not  permanent,  but  had  disappeared  fix)m  the 
key  after  some  time,  just  as  the  crystalline  force  disappears 
from  bodies  charged  with  it. 

110.  This  observation  led  the  girls  to  try  another  experi- 
raentj  the  result  of  which  was  remarkable.  They  placed  in 
the  sunshine  a  horse-shoe  magnet,  which  had  become  weak 
in  its  physiological  action,  instead  of  restoring  its  power  by 
stroking  it  with  another  magnet ;  and  had  the  satisfaction  of 
being  completely  successfiil.  The  horse-shoe  was  so  remark- 
ably strengthened  in  its  action  on  the  patient,  that,  fix)m  that 
time  ibrward,  when  a  magnet  lost  its  power,  or  became  weak, 
it  was  always  placed  in  the  sunshine,  to  restore  its  activity. 
This  is,  in  some  sort,  a  confirmation  of  the  observations  of 
Zantedeschi. 

111.  I  endeavoured  to  complete  these  experiments  by  trying, 
on  Mile.  Reichel,  the  effect  of  sunshine  on  crystals.  I  found 
that  when  a  rock  ciystal,  and  a  crystal  of  gjrpsum,  were  ex- 
posed for  hardly  five  minutes  to  the  rays  of  the  sun,  Mile.  R. 
pexc^ived  that  their  peculiar  action  on  her  was  very  much 
augmented. 
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112.  These  facts,  when  combined,  lead  us  to  the  law ;  that 
that  force  of  the  solar  ray 8^  which  corresponds  to  the  crystalline 

fbrce^  may  he  communicated  to  other  bodies.  And  since  these 
bodies  become  charged  with  it,  and  retain  the  charge  for  a 
certain  time,  they  possess  a  certain  degree  of  coercitive  power  in 
reference  to  the  force. 

113.  Its  conductibility  is  shown  by  the  fact  of  its  reaching 
the  patient's  hand  through  copper  and  iron  wire.  I  shall  only 
here  add  a  few  facts.  When  I  put  one  end  of  a  piece  of  linen, 
with  the  usual  precautions,  into  the  hand  of  Mile.  Reichel, 
and  moved  the  other  end  into  the  sunshine,  the  sensation  of 
crystalline  force  soon  penetrated  to  the  hand,  and  there  excited 
coolness.  The  same  result  took  place  with  woollen,  cotton,  or 
silk  cloth,  when  tried  in  the  same  way.  When  these  bodies 
were  moved  into  the  shade,  the  coolness  disappeared  in  a  few 
minutes,  but  always  returned  when  they  were  again  exposed 
to  the  sunshine.  The  conduction  was  most  rapid  through  silk, 
less  so  in  linen ;  still  less  in  woollen,  and  slowest  of  all  in 
cotton.  A  bar  of  wood,  nearly  twenty  inches  long,  conducted 
the  force  of  the  solar  ray  pretty  rapidly.  With  a  measure  6^ 
feet  in  length,  it  required  more  than  half  a  minute  before  the 
action  had  passed  from  one  end  to  the  other.  But  even  a 
glass  tube,  one  end  of  which  was  in  the  sunshine,  rapidly  con- 
ducted the  force  of  the  sun  to  the  other  end.  Bodies j  therefore^ 
ofaUkinds^  whether  good  conductors,  bad  conductors,  or  non- 
conductors of  electricity,  possess^  toithout  exception^  the  power 
of  conducting  the  force  derived  from  the  solar  rays.  Those 
bodies,  which  are  continuous  in  their  structure,  such  as  metals, 
glass,  &c,  conduct  it  easily  and  rapidly ;  those  composed  of 
detached  parts,  such  as  woollen  and  cotton  cloth,  do  so  some- 
what more  slowly,  and  with  more  difficulty. 

114.  I  pass  over  here  the  experiments  made  in  order  to 
control  the  above  results ;  and,  not  to  dwell  longer  on  this 
port  of  the  comparison,  I  hasten  to  the  luminous  appearances. 
It  was  here  of  importance  to  ascertain,  and  I  was  bound  to  do 
so,  whether  the  force  derived  from  the  sun  could  give,  to 
objects  charged  with  it,  the  power  of  yielding  flames  visible 
in  the  dark  to  sensitive  persons.     We  know  the  laws  of  phos- 
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phcJiTScencej  ami  according  to  these,  it  was  out  of  the  question 
to  bring  mta  a  dark  room  an  object  which  had  been  exposed 
to  the  rayd  of  the  sun.     Indeed,  Heinrich  has  shown,  that 
in  these  circamBtances  a  large  proportion  of  all  solid  bodies 
gives  out  light,  visible  even  to  the  ordinary  eye.     The  arrange- 
ment which  1  adopted,  in  order  to  make  experiments,  during 
sunahine,  in  i>erfect  darkness,  was  the  following.     From  my 
study,  a  pri%  ate  stair  leads  to  the  lower  story,  where  my  col- 
lections and  instruments  are  kept.     I  shut  up  completely  the 
window  which  lighted  the  stair,  and  when  both  doors  were 
closed,  the  stair  was  rendered  perfectly  dark.     It  was  easy  to 
conimnuicatti  with  any  one  shut  up  in  this  dark  receiver,  so  to 
speak ;  and  ti>  hear  and  understand  what  was  spoken  aloud, 
either  on  the  8tair  or  in  either  of  the  two  rooms  connected  with  it, 
al>ove  and  Ijtiow.     Mile.  Reichel  was  so  obliging  as  to  allow 
herself  to  Ix^  shut  up  in  this  dark  stair ;  and  I  mention  these 
details  partii.ndivrly,  because  a  great  number  of  experiments  on 
luminous  phenomena,  all  to  be  given  in  their  proper  place, 
were  cuiiducted  here.     In  describing  these,  I  shall  have  to 
refer  to  the  li>cality  now  mentioned.     This  arrangement  also 
supplied  the  best  test  of  the  accuracy  of  the  sensitive  observer; 
who,  when  in  her  prison,  at  a  considerable  distance  either 
above  or  below  the  room  in  which  I  was  at  work,  could  never 
know  wijat  alterations  were  there  made  in  the  experiments, 
but  could  only  observe  and  describe  the  effects,  when  and  in 
whatever  form  she  perceived  any  to  be  manifested.     In  my 
mom  ab<nT,  I  had,  ready  prepared,  several  plates  of  about  800 
sf  juare  inches,  of  copper,  iron,  and  zuic ;  of  gilt  metals ;  large 
pieces  of  leatl  foil,  and  steeped  in  melted  sulphur,  and  other 
substances.     I  attached  these  successively  to  an  iron  wire, 
33  feet  lon^  and  0.0794  of  an  inch  tliick.     I  then  carried  the 
vnre  tlirougij  the  key-hole  of  the  upper  door,  (in  which  only 
a  sufficient  a]>erture  to  admit  the  wire  had  been  left,)  down  the 
stair  to  the  jjatient,  and  caused  her  to  take  the  wire  in  her 
hand,  and  to  pt)int  the  end  of  it  upwards.     After  she  had  re- 
mained m  long  in  this  position  that  her  eyes  had  been  brought 
into  the  stale  best  adapted  for  seeing  in  the  dark,  I  moved 
the  plate  at  the  other  end  into  the  sunshine,  and  did  this  sue- 
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ccs8ively  with  all  the  substances  prepared  for  tlie  purpose. 
After  rather  less  than  a  minute,  she  saw  a  slender  column  of 
flame  rise  from  the  end  of  the  wire,  of  about  from  10  to  13^ 
inches  long,  with  a  breadth  of  only  0.8  of  an  inch.  It  became, 
towards  the  upper  end,  gradually  narrower,  and  at  the  point 
little  broader  than  a  knitting  needle  ;  and  it  diffiised  around 
it  a  most  grateful  coolness.  When  she  disturbed  the  air  in 
speaking,  the  flame  flickered  backwards  and  forwards,  as  I 
have  described  in  the  flame  from  the  magnet.  According  as 
I  moved,  in  the  room  above,  the  plates  into  the  shade  or  the 
sunshine,  the  flame  fell  and  rose  at  the  end  of  the  wire ;  rather 
more  titan  half  a  minute  elapsing  before  these  changes  were 
eflected. — I  now  removed  the  plates,  and  gave  the  wire  to  a 
person,  who  was  to  hold  it  in  the  left  hand.  This  was  my 
own  daughter.  When  standing  in  the  shade,  she  caused  a 
small  flame  to  appear  at  the  end  of  the  wire,  which  difiused 
warmth,  according  to  the  observations  previously  recorded. 
But  when  she  stood  in  the  sunshine,  the  flame  soon  rose  to  a 
beight  of  nearly  nine  inches ;  and  it  now  diffused  the  grateful 
sunny  coolness.  As  often  as  she  went  into  the  shade,  the 
flame  sank  to  its  former  size,  and  gave  out  warmth.  I  now 
tried  the  effect  of  bringing  metallic  plates  and  other  objects, 
as  rapidly  as  possible,  out  of  the  sunshine  to  the  patient  in  the 
dark.  Without  entering  on  the  subject  of  flaming  lights,  with 
which  she  saw  them  covered,  because  these  may  have  been, 
more  or  less,  if  not  caused,  yet  influenced  by  phosphorescence, 
it  is  proper  here  to  mention,  that  at  every  sharp  comer,  par- 
ticularly at  those  which  pointed  upwards,  bundles  of  flame, 
like  those  from  magnets  and  from  crystals,  flowed  out.  Those 
from  copper  were  green  and  blue ;  from  gold  and  silver,  bright 
white ;  fitjm  tin,  dull  white ;  from  lead,  a  dirty  blue ;  from 
zinc,  reddish  white ;  from  mercury,  white ;  and  from  a  group 
of  crystals  of  sulphate  of  potash,  blue  with  white  points.  At 
last  I  brought  a  glass  tube,  forty  inches  long,  and  about  two 
inches  wide,  from  the  sunshine  into  the  darkness.  When  it 
stood  vertically,  she  saw  it,  at  the  top,  surrounded  by  a  deli- 
cate white  downy  flame,  ending,  above,  in  bundles,  about  3.2 
inches  long,  which  moved  or  darted  upwards  all  round  the 
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tnbe.^ — I  tried,  alternately,  polarised  light,  that  which  passed 
tliTOTigli  the  window  panes  at  an  angle  of  about  35**,  and  the 
direct  solar  rays,  for  which  purpose  I  used  a  large  balcony, 
acoessiblt*  train  my  study;  but  no  diflference  in  the  results 
could  be  observed.  All  these  experiments  show,  that  ike  force 
fiomimifrom  the  solar  rays  on  bodies^  produces  the  same  beautifid 
luminmtjf  p/iefwmena  as  that  proceeding  from  the  magnet^  or 
fr&m  cry^ttii^^  &c, 

115.  Ill  every  point  here  considered,  therefore,  the  effect  of 
the  mm  mmcides  toith  that  of  crystals^  of  magnets^  and  of  the 
huimm  hand  /  and  thtSy  the  centre  of  our  system j  must  be  ad- 
mitted iiJi  thrfmrih  source  of  the  new  influence  found  in  crystals 
and  elsi'whrn\ 


116.  Thi>(  observation,  as  is  obvious  in  its  further  connec- 
tioB,  leads  us  far.  I  avoid,  however,  in  the  first  instance, 
entering  into  the  infinite  variety  of  its  relations  to  the  whole 
of  extenial  nature,  because  I  am  desirous,  first  of  all,  to  men- 
tion and  to  establish  all  the  sources  of  the  force  under  con- 
si  deration  j  one  after  another;  and  only  then  to  enter  into 
details  on  each  of  them  separately,  as  far  as  I  have  hitherto 
l>een  aTiIc  to  study  their  peculiarities.  Yet  I  cannot  refrain 
from  liurc  alluding  at  least  to  one  of  the  many  sides  on  which 
the  subject  ritist  be  examined,  because  it  is  precisely  that  which 
c&tablitf  lies  more  precisely  the  mode  of  action  of  the  sun.  This 
la  the  Spertrum,  If  the  sun's  rays  exert  the  power  here  dis- 
cussed, the  question  at  once  occurs,  whether  the  influence 
resides  in  all  the  rays  of  the  spectrum,  or  only  in  some,  or  in 
several  more  or  less  powerftilly.  I  made  a  preliminary  trial 
with  mile,  ALlix.  I  threw  the  spectrum  from  a  glass  prism 
on  a  wall  J  gave  the  patient  one  end  of  a  copper  wire  which  I 
held  near  the  other  end  in  my  hand,  and  allowed  her  to  become 
accustomed  to  the  sensation.  I  then  slowly  carried  the  end 
of  the  wire  along  the  spectrum  from  colour  to  colour.  She 
could  not  see  me,  a  partition  being  between  us.  Repeated 
experiments  J  as  well  with  her  as  with  other  sensitive  patients, 
led  to  the  uniform  result,  that  the  violet  and  blue  were  the 
cliief  Beats  oi  the  grateful  sunny  coolness  which  difiused  itself 
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over  the  whole  body  of  the  patient.  This  part  of  the  spectrum 
is  that  in  which  the  intensity  of  the  light  is  the  least.  Bat  the 
more  common  manifestation  of  the  crystalline  force,  on  the 
other  hand,  namely,  the  sensation  of  warmth,  nay,  of  heat  in 
the  wire,  which  was  more  than  sixteen  feet  long,  increased 
steadily  from  the  yellow  in  the  middle  towards  the  orange, 
and  became  strongest  deep  in  the  red.  Here  we  are  at  the 
point  where  the  maximum  of  calorific  rays  is  found,  the  true 
heat  of  which,  however,  was  quite  unable  to  reach  the  patient. 
These  observations  support  those  of  MoRiCHiNi  and  Mrs  SoM- 
MERVILLE,  and  tend  to  increase  the  probability  of  their  results, 
which  are  not  yet  generally  admitted. 

117.  The  two  ends  of  the  spectrum  had^  thereforej  each  its 
ovm  specific^  strongly  marked  action  on  the  sensitive  nerve.  The 
fxirther  and  more  detailed  investigation  of  this  part  of  the 
enquiry  cannot  fail  to  give  us  much  interesting  information, 
and  will  form  the  subject  of  one  of  the  subsequent  treatises. 


1 18.  It  was  only  a  step  from  the  sun  to  the  moon,  the  study 
of  which  was  so  much  the  more  indispensable,  as  it  is  known 
that  numberless  phenomena  on  the  earth,  both  among  healthy 
and  diseased  persons,  are  more  or  less  dependent  on  our  satel- 
lite, from  causes  yet  unexplored.  I  tried  the  first  experiment 
with  Mile.  Maix.  It  was  not  to  be  managed  without  difii- 
culty,  for  her  windows  looked  north,  and  it  was  impossible 
from  them  to  see  the  moon.  In  this  difiiculty,  I  resolved  to 
carry  an  iron  wire,  nearly  0.08  of  an  inch  thick,  through  two 
rooms,  then  across  a  court,  and  then  again  through  three  other 
rooms,  to  a  distance  of  about  a  hundred  feet.  Only  thus  were 
we  enabled  to  catch  some  lunar  rays.  I  gave  the  patient  one 
end  of  the  wire,  and  attached  the  other  to  a  large  copper  plate, 
which,  with  the  usual  precautions,  was  exposed  to  the  rays  of 
the  moon.  After  a  short  time,  the  sensation  in  the  hand  began 
to  change  remarkably.  Iron  and  copper  wire  alone  had  always 
caused  warmth.  The  eflfect  of  the  moon,  associated  with  the 
other,  was  described  by  the  patient  as  of  a  mixed  kind,  so  that 
her  statements  had  not  their  usual  clearness.  Without  dwelling 
on  the  details  of  this  preliminary  experiment,  let  it  suffice  that 
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a  powerful  ai^tion  of  the  moon  actually  took  place,  and  was 
CM>iiducted  to  ihc  patient  through  a  long  wire.  The  sensation  in 
her  ri^ht  htuiJ  was  much  more  agreeable  than  in  her  left.  But 
that  wliicli  did  not  occur  with  the  sun,  and  appeared  peculiar 
to  the  moon,  was  a  decided  attraction  towards  the  wire  in  the 
whole  ann,  an  that  she  was,  as  it  were,  solicited  to  carry  her 
Hiiger  aloiiic  the  wire.  She  passed  her  finger  slowly  along  it 
when  undt^r  this  influence  ;  and  had  she  not  been  confined  by 
paralysis  to  ]  »ed,  would  have  followed  it,  yielding  to  this  de- 
girr*,  alonj::  It  a  whole  length.  We  here  meet  with  something 
of  that  strange  attraction  which  the  magnet  exerts  on  catalep- 
ticsj  as  we  have  seen  ;  and  it  can  hardly  be  doubted  that  this 
is  the  inx^jsirttible  attraction  which  acts  so  violently  on  lunatics, 
and  which  v^n  be  conducted  along  a  wire.  The  patient  de- 
clared it  til  I>i5  purely  magnetic ;  but  the  attraction  was,  in  this 
cxperiiiit?ut,  much  stronger  than  with  the  magnet.  I  must, 
however,  repeat,  that  the  hand  of  Mile.  Maix  never  percep- 
tibly lulhered  to,  or  followed  the  magnet.  The  peculiar  diffi- 
culties of  the  locality,  which  rendered  the  continuance  of  such 
noctunial  exiieriments  impracticable,  prevented  me  from  more 
minutely  investigating  these  interesting  phenomena  in  Mile. 
JLiix.  I  xvnA  therefore  compelled  to  seek  for  confirmation  and 
further  elucidation  by  means  of  other  sensitives. 

119.  I  tirst  tried  Mile.  Reichel,  who  greatly  assisted  me 
in  making  many  varied  experiments.  When  I  placed  any 
object  in  her  hand,  and  begged  her,  after  a  short  time,  to  move 
the  opiKisite  end  into  the  moon's  rays,  she  instantly  perceived 
tlie  same  R^n^tions  as  when  1  had  placed  on  the  object  the 
point  of  a  crystal,  or  a  magnet,  or  my  finger,  or  as  when  it 
had  been  exposed  to  the  sun.  This  suscejttibility  and  co7idiu:t- 
ing  pofmr  im- re  found  in  all  bodies  ;  but  the  sensation  was  not 
cofd  but  tepid  ;  and  the  sequel  will  show  that  this  patient  dis- 
tinguished moi-e  clearly  than  all  with  whom  I  experimented, 
and  also  more  consistently  with  objective  reasons,  betwe-en  the 
sensations  of  coolness  and  warmth,  in  regard  to  which  sensi- 
tive j)«rson5  t>ften  speak  doubtfidly.  When  I  caused  her  to 
take  liokl  of  the  German  silver  rod,  after  a  little  to  lay  it  down, 
then  to  pusli  it  into  the  moon's  rays,  then  to  move  it  into  the 
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shade,  and,  after  a  time,  to  take  it  up  again, — she  found  ii 
charged  unth  the  force  flowing  fr&m  the  mooUj  that  w,  wartn. 
That  a  charge  could  be  communicated  and  retained^  was  there- 
fore proved.  When  I  allowed  copper  plate,  leadfoil,  tinfoil^ 
zinc  plate,  silver  and  gold  surfaces,  to  remain  some  time  in  tht- 
moonshine,  and  presented  them  to  her  on  the  darkened  stair, 
she  saw  at  their  comers  bundles  of  flame,  white,  red,  green, 
and  blue.  When  I  arranged  a  metallic  plate  of  eight  hundred 
equare  inches,  so  that  I  could  at  pleasure  place  it  in  the  shach* 
or  in  the  moon's  rays,  and  attached  to  it  a  long  wire,  which  was 
carried  through  the  key-hole  to  Mile.  Reichel  on  the  dark 
stair,  she  invariably  saw,  when  the  rays  were  allowed  to  fall  *n* 
the  plate,  a  narrow  fame,  hardly  a  f Tiger  s  breadth,  rising  'ver- 
tically to  a  height  of  about  ten  inches  ;  and  this  disappeared, 
after  a  short  interval,  as  often  as  the  plate  was  moved  into  the 
shade.  She  found  this  flame  always  warm.  These  experi- 
ments were  repeated  with  the  same  results  during  three  fiill 
moons. 

120.  From  all  this  it  follows,  that  the  moon's  light  is  noL 
mere  moonshine;  that,  although  it  yields  us  no. heat,  yet, 
along  with  its  light,  it  possesses  a  powerful  force,  which  exhi- 
bits the  same  properties  as  that  residing  in  crystals,  &c.  l^he 
moon  is  therefore  a  fifth  source  of  this  influence. 


121.  Since  the  calorific  rays  of  this  spectrimi  had  so  n?- 
markable  an  effect  in  increasing  the  peculiar  action  of  the  fore*' 
now  tinder  discussion,  I  endeavoured  to  pursue  ftirther  thr 
investigation  of  the  influence  which  heat  might  have  upon  it. 
I  had  at  first  studied  the  force  in  a  kind  of  equilibriimi,  as  in 
the  magnet,  in  crystals,  and  in  the  human  body.  But  now,  in 
the  sun  and  moon  I  had  met  with  it,  no  longer  at  rest,  but  in  u 
state  of  motion.  It  appeared  to  flow  down  directly  from  thest 
heavenly  bodies,  just  as  we  may  imagine,  leaving  out  of  view 
the  undulatory  theory,  the  rays  of  light  and  of  heat  as  flowing 
from  them.  I  was  therefore  naturally  led  to  the  consideration 
of  analogous  natural  influences,  and  first  of  all,  of  heat.  To 
this  end,  I  placed  a  copper  plate  on  a  wide  vessel  of  earthen* 
ware,  connected  it  with  the  hand  of  illle.  Maix,  by  means  t4 
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a  long  copper  wire,  in  the  usual  way,  and  laid  on  the  copper  a 
hollow  hraii««  troiiing  apparatus,  with  its  iron  heater,  the  latter 
}mn^  iviAd*  1  1 1  laced  my  right  hand  on  it,  and  allowed  the 
imtient  to  iMfconie  accustomed  to  the  sensation.  The  heater 
w^iB  then  rt.*tnov<*d,  and  replaced  by  another,  which  was  at  a 
hm  n*(l  heni-  I  first  held  the  apparatus  near  the  copper  plate, 
but  without  contact,  so  that  radiant  heat  alone  could  reach  it< 
Th(!  patient  immediately  felt,  proceeding  from  the  wire,  an 
incniRHt?  of  the  uaual  feeling  of  warmth  caused  by  crystals,  &c. 
Wlum  I  now  laid  the  hot  apparatus  on  the  plate,  and  moved 
it  w lowly  over  the  surface,  to  difiuse  the  heat  over  a  larger 
i«pa€t»,  tlu^  liicnfiatioii  increased  rapidly  and  strongly  as  the  heat 
extcnrlcd.  The  patient,  at  the  same  time,  complained  of  a 
lingular  ftu'ling  of  weight  in  the  hand.  When  the  heating 
apparatus*  was  removed,  and  cooling  took  place,  the  sensation 
diTniniMlitHlj  and  so  on  alternately  as  I  applied  it  again,  or  re- 
tnovi^d  it, 

1 22.  In  another  similar  experiment,  I  placed  in  the  patient's 
hiuirl  tmc  end  of  a  stout  iron  wire,  which  I  held  myself  near 
thv  otlirr  i'jid,  and  allowed  her  to  become  accustomed  to  it 
1  then  applied  the  flame  of  a  candle  to  the  further  end,  and 
ht'ut*'ii  it  icrailuitlly  till  a  blue  tarnish  appeared.  The  con- 
ducted lu'iit  (lid  not  reach  as  far  as  my  hand,  and  from  my 
liHiid  to  tfnit  <>f  llie  patient  there  were  nearly  four  feet  of  wire ; 
there  con  Id  t  lie  re  fore  be  no  communication  of  ordinary  heat. 
But  tin*  t^ent^Mtioti  so  often  mentioned  very  soon  appeared,  in- 
ercaaed  rapidly,  and  soon  attained  such  a  degree,  that  it  passed 
thnvugli  Wr  arm  up  to  her  head.  It  slowly  disappeared  when 
iho  Hitnitt  wai*  n- moved,  and  appeared  again  as  before,  as  often 
aB  the  Hatno  wa^i  applied  to  the  end  of  the  wire.  I  repeated 
the  i'X|UTiTueul  with  copper  wire,  but  varied  it  by  making  at 
the  further  end  a  compact  coil  of  ten  turns.  To  this  coil  I 
applied  the  ilniihis  of  two  wax  candles.  The  result  was  quan- 
titativt4y  greater,  but  qualitatively  the  same  as  before ;  and 
tliifl  v,m  observed  on  every  repetition.  I  filled  a  wooden  ves- 
m\  with  etild  water,  introduced  into  it  the  end  of  the  wire; 
And  wIhh  the  ]>atient  had  become  accustomed  to  it,  I  poured 
i*iV  il*e  add  wntcT,  and  replaced  it  by  hot.     She  instantly  per- 
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ceived  in  the  hand  the  impression  of  a  powerful  current  of 
warm  crystalline  force. 

123.  I  now  tried  the  opposite  experiment  of  introducing 
into  the  hot  water,  from  which  the  wire  went  to  the  patient's 
hand,  a  lump  of  ice.  Immediately  the  phenomena  cIuHiged 
their  character.  The  sense  of  warmth  and  aooompanying 
sensations  rapidly  diminished ;  tfacsn  axoee  a  sense  of  dragging 
diroogh  liie  ba&d  md  aim ;  llie  unpleasant  feeling  belonging 
to  the  warmth  was  replaced  by  the  refreshing  coolness  caused 
by  the  sunbeams,  and  this  gradually  diffused  itself  over  the 
breast,  the  back,  and  the  whole  person.  Ice,  when  placed 
directly  in  the  hand  of  the  patient,  instantly  caused  spasms, 
and  prevented  ftirther  observations. 

124.  I  made  confirmatory  experiments  with  Mile.  Reichel. 
I  heated,  with  the  usual  precautions,  by  means  of  the  flame  of 
a  candle,  one  end  of  an  iron  wire,  six  and  a  half  feet  long,  the 
other  end  of  which  she  held.  Ordinary  heat  could  not,  at  that 
distance,  reach  her,  and  least  of  all  fix)m  so  feeble  a  source,  and 
in  the  course  of  a  few  minutes.  Yet  the  wire  immediately  ap- 
peared to  her  to  become  first  warm^  then  hot^  in  such  a  degree, 
that  she  wondered  how  I  was  able  to  hold  it  so  much  nearer 
the  flame.  I  felt,  however,  not  the  slightest  rise  of  tempera- 
ture where  I  held  it.  At  the  same  time,  she  perceived  a  cool 
amra  fiovnng  from  the  end  of  the  wire.  All  these  characters 
are,  as  we  have  seen,  foimd  in  the  active  crystalline  force,  &c. 
I  repeated  this  experiment  with  an  iron  wire  of  the  same  thick- 
ness, but  fifty  feet  long,  and  obtained  the  same  results,  yet 
with  a  perceptible  retardation. 

125-  The  next  question  was  that  of  the  luminous  pheno- 
mena. I  placed  Mile.  Eeichel  in  the  dark  stair,  conducted  a 
thick  copper  wire  to  her  hand,  and  heated  the  other  end  of  it  by 
means  of  an  Argand's  lamp.  The  flame  which  appeared  at 
the  end  of  the  wire  was  composed  of  red  and  green  light ;  it 
rose  to  the  height  of  nearly  four  inches  when  the  heat  was 
strongest,  and  sank  and  rose  alternately,  as  I  removed  or  ap- 
plied the  lamp.  I  tried  a  similar  experiment  with  a  thick  iron 
wire,  nearly  five  feet  long,  the  end  of  which  I  heated  to  red- 
ness by  means  of  the  lamp.     There  arose  at  the  other  end  a 


108  EFFECTS  OF 

flame  of  ncsarly  nix  inches,  which  slowly  sank  as  the  wire 
moled*  Ars  ir*>n  wire  of  fifty  feet  in  length,  heated  to  redness 
Hi  one  endi  ^^^''j  according  to  the  patient,  at  the  other  aflame 
of  a  finger-length,  on  the  dark  stair.  The  existence  ofluminmis 
jfheuometm^  tUf(i7th  to  sensitives y  caused  by  heat^  is  thus  j)laced 
beyofid  a  doubt 

126.  I  was,  for  the  present,  satisfied  with  these  proofs. 
They  estaliUsli  tlie  existence  of  effects  produced  by  heaiy  both 
tmUmiry  and  radiant^  which  entirely  coincide  with  those  which 
drmtnwtrot4'  thf  ^.ristence  of  the  force  residing  in  crystals^  &c. ; 
(*fircts  bhtli  ft' It  and  seen  by  different  individuals.  Heat  isj 
ihrmforfj  a  nfj^th  Mource  of  the  new  force. 


127.  Frieiiniij  or  the  rubbing  of  bodies  on  one  another,  is, 
ifi  it«  action,  complicated ;  the  results  being  influenced  by  the 
lioatj  idectricity,  galvanism,  &c.  produced  in  the  process.  But 
I  thought  it^  nevertheless,  right  to  enquire  into  its  relation  to 
my  subject  1  first  laid  a  copper  plate  on  a  deal  floor,  con- 
nected it  with  tli*^  hand  of  Mile.  Maix  by  a  long  copper  wire, 
and  then  gi^nti y  rubbed  the  plate  with  a  board  of  wood.  She 
imTnediately  perceived  rapidly  increasing  warmth,  which  rose 
to  apparent  hi  nt  when  I  pressed  the  board  more  firmly  down, 
and  rublxni  it  more  rapidly  on  the  plate.  The  sensation 
increased  antl  diminished  regularly  as  I  rubbed  more  or  less. 
When  I  rubbed  the  plate  with  a  woollen  coat,  the  result  was 
the  ftauie,  but  the  sensation  stronger.  With  silk  the  effect 
was  moiT  powerful  still. 

128.  I  coiiiiP€tcd  with  the  hand  of  Mile.  Reichel,  by  a 
brass  wire,  a  copper  plate  which  lay  on  a  floor  of  oak,  waxed, 
as  is  usual  on  tlie  Continent.  I  placed  on  the  copper  a  piece 
of  wood,  and  rubbed  the  former  with  the  latter.  She  imme- 
diately teh  the  ^sensation  of  the  excited  force  in  .the  wire  held 
in  her  liand.  Zinc  plate,  treated  in  the  same  way,  acted  like 
the  co]>pT,  but  not  so  powerfully.  In  the  dark  the  wire  firom 
Ixith  exhibited  a  flame,  visible  to  the  patient.  I  now  sawed 
a  bar  of  wood  with  a  fine  saw,  in  the  dark  chamber.  The 
nljHerver  saw  nn thing  particular  in  the  particles  of  saw  dust, 
as  lUt^y  Hew  about ;  but  the  saw,  as  far  as  it  was  exposed  to 
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friction,  very  soon  appeared  luminous  and  red,  as  if  red  hot, 
while  she  saw  a  small  flame  sprouting  from  each  tooth  of  the 
saw.  Copper  and  zinc  plates,  rubbed  together  with  the  hand, 
only  shewed  here  and  there  a  spark.  The  same  took  place 
when  zinc  was  rubbed  on  zinc,  or  copper  on  copper.  When 
two  pieces  of  gypsum  were  rubbed  together,  no  light  appeared. 
When  two  pieces  of  charcoal  were  rubbed,  they  appeared  to  her, 
at  the  points  of  contact,  as  if  red  hot,  to  the  depth,  on  both 
sides,  of  a  finger's  breadth.  Two  pieces  of  sugar  yielded  the 
well-known  light  visible  to  all ;  but  besides  this,  she  saw  a 
flame  of  about  0.15  of  an  inch  long  surrounding  the  light. 
Two  bottles  of  glass,  when  rubbed  together,  appeared  to  me 
at  the  points  of  contact  fiery ;  but  she  saw  these  points  clothed 
in  a  flame  as  large  as  the  first.  Rough  unglazed  porcelain 
crucibles  also  yielded,  but  only  at  the  points  of  contact,  a 
bright  light,  visible  to  me ;  the  patient  saw,  besides,  flames  as 
large  as  the  outstretched  hand.  At  this  time  she  was  in  such 
good  health  as  daily  to  go  about  her  professional  occupations 
through  the  crowded  streets  of  Vienna. 

129.  I  crossed  two  glass  tubes,  each  about  forty  inches 
long,  and  rubbed  them  on  one  another.  Along  the  line  of 
firiction  I  saw,  in  the  dark,  a  long  stripe  of  fire.  Besides  this, 
Mile.  Reichel  saw  delicate  flame-like  lights,  of  a  finger's 
breadth,  playing  round  the  tubes,  where  they  were  rubbed, 
and  producing  the  appearance  of  a  ribbon  of  fire.  She  found 
the  end  of  the  tubes,  twenty  inches  from  the  point  of  friction, 
apparently  very  hot,  as  long  as  the  rubbing  was  continued. 
This  sensation  immediately  disappeared  when  I  ceased  rubbing. 
At  the  end  or  edge  of  the  tubes  she  saw  flames  of  a  finger's 
length  flowing  out,  which  difiused  far  around  a  tepid  aura. 
Two  bars  of  iron  yielded  similar  results,  namely,  fire  on  the 
hne  of  friction,  not,  however,  visible  to  me ;  a  sensation  of 
warmth  during  the  firiction,  ceasing  when  the  friction  stopped ; 
and  flaming  emanations  from  the  ends  of  the  bars,  diffusing  a 
tepid  aura. 

130.  In  all  these  experiments  the  objects  were  never  iso- 
lated, but  either  lay  on  the  floor,  or  were  held  in  my  hands, 
or  those  of  an  assistant,  so  that  the  electricity  excited  by 
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friction  harl  always  a  ready  means  of  escape.  The  heat  caused 
in  the  objects  by  friction  could  not  possibly,  when  the  friction 
was  arrestud,  disappear  so  rapidly  as  the  flames  sank  to  the 
eye  of  tli<f  patient.  The  electricity  of  contact,  which  could  be 
excited  in  these  cases,  in  which,  generally,  similar  substances 
were  nibl^ed  together,  must  have  been  so  trifling  that  it  might 
be  neglected.  Indeed,  in  the  instance  in  which  zinc  and  copper 
werc  rnblicd  together,  and  where  contact  electricity  must  have 
been  excited,  there  was  hardly  a  trace  of  light  produced. 
Galvanism,  therefore,  can  as  little  have  been  concerned  in  these 
phenomena  as  friction  electricity.  For  the  same  reasons,  I 
consider  the  possible  thermo-electricity  as  being  here  not 
powerful  enough  to  account  for  the  phenomena  in  the  amount 
and  depn^e  observed ;  but  I  rather  hold  that,  along  with  the 
partial  iiitliience  which  the  above-mentioned  forces  may  have 
t^jcert^d^  the  greater  part  of  the  peculiar  limiinous  phenomena 
here  peit;cived  by  sensitive  persons,  is  to  be  ascribed  to  the 
friction  in  itself.  And  thus  I  consider,  although  with  less 
contidence  tlian  in  the  preceding  cases,  that  friction  must  he 
retjtmhd  nn  a  seventh  source  of  the  influence  residing  in  crys- 


131,  Tliat  light  occupies  an  important  place,  when  we 
consider  the  origin  of  this  peculiar  force,  we  have  already  seen 
in  the  researches  on  the  solar  and  lunar  rays.  But  whether 
the  new  force  be  inherent  in  light,  or  only  associated  with  it, 
or  whether  it  proceed  from  the  radiant  forces  which  accompany 
light ; — the^jie  are  questions  which  are  no  doubt  of  essential 
importance,  but  which  would  be  premature  in  this  place,  where 
we  are  chiefly  occupied  with  the  sources  of  the  new  force  in 
general  The  study  of  the  special  characters  of  these  sources 
must  be  lett  for  ftiture  investigations.  I  wish,  therefore,  here 
only  to  ascertain,  whether  light,  in  general,  be  one  of  these 
sources.  I  have  hitherto  only  examined  natural,  not  artificial 
light.  When^  in  bright  day-light,  I  brought  a  lighted  wax 
candle  near  to  Mile.  Maix,  she  perceived  a  peculiar  coolness 
caused  by  it.  Several  candles  increased  this  coolness,  so  that 
it  pervaded  her  whole  person.     I  removed,  step  by  step,  the 
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candles  to  the  end  of  two  adjoining  rooms,  together  twenty- 
four  feet  long.  The  coolness  was  at  this  distance  much 
diminished,  but  still  in  some  degree  perceptible.  She  de- 
scribed it  as  obviously  analogous  to  that  produced  by  a  wire, 
the  end  of  which  was  in  simshine.  This  observation,  which 
to  herself  was  quite  unexpected,  led  her  to  remember,  that,  in 
attending  certain  ceremonies  of  the  Catholic  church  at  certain 
periods,  and  which  consist  in  powerful  illumination  at  night 
by  means  of  hundreds  of  wax  candles,  as  in  the  illumination 
of  the  representation  of  the  sepulchres  of  saints,  &c.,  she  had 
never  been  able  to  hold  out.  The  lights  had  invariably  so 
chilled  her,  to  the  marrow  of  her  bones,  as  she  expressed  it, 
that  she  was  compelled  to  leave  the  church.  Now,  Mile. 
Maix  has  suffered  during  nearly  the  whole  of  her  life,  in  a 
less  degree,  from  the  disease  which  has  now  become  so  severe, 
and  is  to  be  regarded  as  a  born  sensitive,  who  was  subject  to 
the  sensations  peculiar  to  that  state  at  every  period  of  her  life, 
even  when  she  seemed  healthy,  and  was  able  to  walk  about. 
This  peculiar  effect,  on  her,  of  light  from  distances  at  which 
the  radiant  heat  could  only  have  been  very  feeble  indeed,  pro- 
ducing, besides,  an  action  on  the  nerves  exactly  opposite  to 
that  of  heat,  was  strongly  felt  by  her  at  all  times,  and  at  a 
period  when  no  one  suspected  that  it  could  indicate  any  morbid 
state. 

132.  Experiments  with  Mile.  Reichel  yielded  the  same 
results.  She  perceived  the  coolness  from  a  wax-light  at  a 
considerable  distance.  Two  lights  acted  at  nearly  double  the 
distance ;  an  argand  lamp  still  further ;  and  this  last  ftirthest 
of  all  when  a  ground  glass  globe  was  placed  over  the  flame. 

133.  I  tried,  in  the  way  already  often  described,  whether 
the  cause  of  these  sensations  could  be  conducted  through  other 
bodies,  or  communicated  to  them.  I  placed  two  wax  candles 
near  a  copper  plate,  connected,  as  usual,  with  the  hand  of 
Mile.  Maix,  but  in  such  a  position  that  she  could  not  see  the 
flames,  and  their  rays,  therefore,  could  not  fall  on  her.  She 
perceived,  at  the  same  time,  increased  warmth  in  the  wire,  and 
the  refreshing  coolness  which  she  experienced  from  the  sun's 
rays ;  but  much  more  feebly  than  from  the  sun.     This  was 
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ofusii  tntnlj  with  the  same  result.  I  made  a  similar  experi- 
ment witli  Mile.  Reichel.  Eight  stearine  candles  were 
ptaccd  near  a  large  copper  plate.  The  patient  was  in  the  next 
rooiBj  and  connected  with  the  plate  by  a  copper  wire.  She 
pereeiVed  the  action  very  strong,  and  felt  the  cool  aura  from 
Uie  cud  of  the  wire  at  a  considerable  distance.  I  then  intro- 
ducedj  in  a  seconil  experiment,  a  glass  plate  between  the  lights 
and  tJni  crtp|x*T  plate ;  but  the  effect  was  very  little  diminished. 
134,  Tlii^iJic  n*?^ lilts,  according  to  which  the  rays  of  artificial 
llglit,  on  the  one  hand,  directly  affected  sensitive  persons,  and, 
on  the  tithifT,  communicated  the  force  residing  in  them  to  other 
Ixidics,  exciting  in  them  apparent  change  of  temperature, 
while  ilm  force  was  conductible,  and  produced  luminous 
phenointniH  in  tin-  dark,  visible  to  sensitives,  lead  me  to  the 
coDclugion^  that  not  only  the  sun  and  moon,  but  also  light  in 
f/miTftl^  in  ft  mut'rr  of  the  injluence  under  consideration  ^  as  found 
iu  crt/fiiul^j  cl*^.  y  and  it  is  tJie  eighth. 

Retrospect. 

a.  Tltti  i^iolar  ray 8  possess  a  power  of  acting  on  sensitive 
patients,  coinciding  entirely  with  the  force  residing  in  magnets, 
iu  crj^stalrt,  and  in  the  human  hand. 

L  In  the  spectrum,  the  strongest  manifestation  of  this  force 
m  found  at  the  outer  end  of  the  red  and  of  the  violet. 

€.  Thii  moon's  rays  are  very  rich  in  this  j^eculiar  force. 

d.  Heat  is  alt^o  a  source  of  it. 

e.  It  ij*  excited  by  friction;  and 

/I  Apix;ars  to  exist  in  artificial  light. 
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CHEMICAL  ACTION.      ELECTRICITY. 

135.  When  we  look  back  to  the  state  of  chenuBtr}^  in  the 
times  of  Agricola,  Kunkel,  and  Brand,  we  may  form  sornt? 
idea  of  the  relation  in  which  that  science  now  standi^  to  the  sub- 
ject of  these  researches.  Scattered  fragments  of  olK-^crvations 
he  around ;  but  in  what  a  state !  I  shall  illustratt*  this  hy  one 
example.  For  about  seventy  years  an  apparatus  lias  liccn 
occasionally  used  in  medicine,  called  the  rrutgmtw  haqnet 
I  can  hardly  venture  to  describe  it,  because  it  will  prove  an 
abomination  to  every  one  accustomed  to  scientific  invcatigation 
into  natural  truths.  A  tub  of  wood  is  filled  with  a  liotcli* 
potch  of  the  most  absurd  and  senseless  kind,  which  is  stirred 
about  with  magnetised  water.  A  rod  of  iron  is  now  \  n  trodiiced , 
and  bom.  it  woollen  threads  are  carried  to  various  pntientg, 
who  are  thus  to  receive  a  health-bringing  cum.^nt  i^f  vitiil 
magnetism  from  the  baquet  Now,  this  extraordinary  mixture 
consists  of  iron  slags,  broken  glass,  steel  filings,  root^,  iron 
ores,  grains  of  com,  sulphur,  saw-dust,  glass  platt  h,  wool,  old 
iron,  aromatic  herbs,  mercury ;  all  magnetised  and  ntyatically 
stratified.  One  naturally,  and  with  reason,  aaka :  Can  any 
thing  conducive  to  health,  or  any  thing  intelligible j  proceed 
from  such  a  diabolical  cauldron  ?  But  how  a  magnetic  effect 
should  be  exerted  by  such  a  stew,  all  natural  [jhikfj^ophers 
will  certainly  agree  with  me  in  thinking  utterly  incomprehcn- 
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Bible.  And  yet  all  who  have  occupied  themselves  with  mag- 
netic curca  are  unanimous  in  stating,  that  it  is  a  permanent 
and  ever-floM  ing  fountain  of  magnetism,  which  can  be  conveyed 
to  the  patients  by  the  conductors,  &c. 

136,  That  the  baquet  is  neither  a  galvanic  nor  an  electric, 
and  far  less  a  magnetic  apparatus,  is  obvious  to  every  one  who 
knows  even  the  elements  of  these  things ;  and  yet  it  produces 
an  influence  which  has  been  known  for  seventy  years,  has 
tiome  aiialog^^  with  magnetism  and  electricity,  and  which  must 
depend  on  mme  unexplored  cause,  whatever  that  may  be, 
otherwise  it^  turbid  existence  could  not  by  any  possibility  have 
l>eeD  prolonged  to  our  days.     If  I  asked  myself,  what  coidd 
take  place  in  the  baquet,  I  could   only  see  my  way  to  one 
agentj  nanicl jj  chemical  action.     Space  had  been  blindly  given 
for  a  confuted  play  of  affinities ;  and  combinations  and  decom- 
Ijositions  must  go  on  slowly  in  the  baquet.     In  the  preceding 
treatises  I  had  discovered  eight  different  sources  of  one  and 
the  aame  power.     Now  here,  according  to  the  statements  of 
phyeictans,  this  same  force  flowed  from  a  mixture  of  substances, 
many  of  which  act  on  and  decompose  each  other.     Did  che- 
mical action  J  in  itself,  then,  set  in  motion  the  same  imponderable 
agent?      Was  chemical  action  another  source  of  the  power 
residing  in  magnets,  in  crystals,  in  living  men,  in  the  sun,  in 
heatj  &c,  ? 

137.  To  determine  this,  I  took  a  glass  of  water,  dissolved 
in  it  bicarbonate  of  soda,  introduced  the  end  of  a  copper  wire 
five  feet  long  into  it,  gave  the  other  end  to  Mile.  Maix,  laid 
a  pinch  of  ]:>owdered  tartaric  acid  on  the  edge  of  the  glass,  and, 
when  her  hand  was  accustomed  to  the  wire,  sprinkled  the  acid 
into  the  solution.  As  soon  as  the  decomposition  began,  the 
same  sensation  of  warmth,  followed  by  coolness,  was  perceived 
as  when  I  touched  the  end  of  the  wire  with  my  ten  fingers, 
with  the  point  of  a  large  crystal,  or  with  a  bar  magnet  It 
became  so  strong  that  it  produced  flushing  of  the  face.  It 
continued  uniformly  as  long  as  the  action  lasted,  and  ceased 
when  it  stopped. 

138.  I  had  now  seized  the  thread  of  the  new  force  in  a 
chemical  ]irocess ;  but  it  was  necessary  to  make  quite  sure. 
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I  had  first  to  meet  the  objection,  that  the  electricity  developed 
in  the  process  had  acted  on  the  sensitive  patient  Chemists 
are  not  agreed  whether,  in  such  a  case  as  the  above,  any  elec- 
tricity becomes  free  or  not  Lavoisier  and  Laplace,  and 
more  lately  Gmelin,  thought  they  had  discovered  the  deve- 
lopement  of  negative  electricity  during  the  decomposition  of 
carbonate  of  lime  by  sulphuric  acid.  Pfaff  and  others  deny 
this.  Without  here  reckoning  up  authorities,  I  thought  it 
safest,  in  the  concrete  case,  to  appeal  to  direct  experiment.  I 
therefore  attached  a  conducting  wire  to  a  Bohnenberger's 
Electroscope,  and  introduced  it  into  the  liquid,  isolated  in  a 
long  stemmed  glass,  in  which  I  mixed  the  tartaric  acid  and 
bicarbonate  of  soda.  The  gold  leaf  did  not  move.  I  then 
attached  the  plates  of  the  condensator,  and  added  fresh  por- 
tions of  the  salt  and  acid  to  the  water ;  but  even  now,  in 
separating  the  plates,  not  a  trace  of  motion  in  the  gold  leaf 
could  be  detected.  If,  in  so  tumultuous  an  action,  free  elec- 
tricity is  developed,  it  is  not  at  all  probable  that  it  is  so  in 
inappreciably  small  quantity  ;  at  least  certainly  not  from  the 
purely  chemical  part  of  the  process.  I  must  conclude,  there- 
fore, that  electricity  does  not  become  free  here,  where  it  cannot 
enter  into  circulation ;  and  that  that  portion  of  electricity 
which  is  set  free  by  the  chemical  act,  is,  according  to  known 
laws,  again  rendered  latent  at  the  moment  of  its  production. 
The  sensation  in  the  patient's  hand,  therefore,  cannot  be  caused 
by  a  current  of  electricity,  and  belongs  obviously  to  the  class 
of  phenomena  investigated  in  this  work. 

139.  I  return  to  the  account  of  my  observations.  A  glass 
of  diluted  sulphuric  acid  and  an  iron  wire  were  put  into  the 
hand  of  Mile.  Maix.  After  a  pause,  I  introduced  the  wire 
into  the  acid,  when  it  began  to  dissolve  with  abundant  disen- 
gagement of  hydrogen  gas.  She  instantly  felt  the  wire 
apparently  warm,  then  hot ;  while  a  cool  air  diffused  itself 
round  the  glass. 

140.  A  glass  of  water,  and  some  common  salt  in  a  paper, 
were  given  to  her,  and  a  short  time  allowed  to  pass.  I  now 
threw  the  salt  into  the  water,  which  she  gently  agitated  by 
moving  the  glass.     She  felt  the  glass,  during  the  solution  of 
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tlie  s^tilt,  Ijecome  more  strongly  charged  with  the  force,  and 
then  it  wiis  atationaiy.     The  sensation  reached  up  the  arm. 

14  L  I  tried  similar  experiments  with  Mile.  Keichel. 
First  J  tliat  with  tHrtiiric  acid  and  bicarbonate  of  soda;  next, 
that  with  iruii  -And  sulphuric  acid ;  and  then,  that  with  salt 
and  water*  All  gave  the  same  results  as  with  the  other 
I)atient.  I  also  tried  with  her  the  following  mixtures : — Sul- 
phuric acid  and  caii&tic  soda  ley ;  iron  filings,  with  an  excess, 
Bucceasivelj,  of  uc!etic,  tartaric,  fumaric,  citric,  and  hippuric 
acids ;  carbonate  of  soda,  with  excess  of  sulphuric  acid,  &c. 
We  Lad  i^ome  newly-pressed  must  of  grapes,  which  waa  in 
full  fernientatiDii ;  and  this,  also,  I  tried.  All  these  actions 
yielded  abunciant  developement  of  the  new  force. 

142.  r  next  tried  solutions ;  as  of  sugar,  alcohol,  borax,  in 
cryatakj  carbonate  of  soda  in  crystals,  and  potash,  in  water ; 
then  efflore.seed  l^orax,  effloresced  carbonate  of  soda,  sulphate 
of  caleiiini  and  jir^tassium,  and  quicklime  in  water.  All  of 
thern  aiuscd  partly  warmth,  partly  coolness  in  the  wire,  con- 
tinuing till  tilt*  s^ohitions  were  completed,  and  then  the  peculiar 
effect  rapidly  ceased*  Everywherej  therefore,  even  where  mere 
aolutfjm  of  miter  ar  combination  of  water  of  crystallisation 
occurred^  ehf^mkul  action  developed^  in  an  active  state j  the  new 
Jhrce. 

143.  I  was  desirous  to  see  whether  a  glass  of  water  could 
lie  magnetised,  as  it  is  called,  by  chemical  action.  The  mere 
conduction  by  a  wire  could  hardly  suffice;  I  required  the 
whole  force  of  the  action.  To  this  end,  I  placed  one  glass 
within  anotlier.  The  interior  glass  contained  water,  the  other, 
solution  of  earbt)iiabe  of  soda.  I  now  added  to  the  latter  solu- 
tion tartaric  aeid^  and  had  the  mixture  well  stirred  by  female 
handa,  till  the  action  was  complete.  The  inner  glass  was  now 
taken  out  aud  given  to  Mile.  Maix  to  drink.  It  was  found 
a»  atrongly  charged  as  by  five  minutes,  but  not  so  strongly  as 
by  twenty  minutes  of  sunshine.  After  she  had  tasted  it,  I 
subje^^ted  the  glaaa  once  more  to  the  same  process  ;  and  it  was 
now  found  nt^arly  twice  as  strongly  charged  as  before.  I 
made  a  similar  trial  with  Mile.  Reichel,  using  carbonate  of 
potash  and  aulpluiric  acid,  and  with  the  same  result.      We  are^ 
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therefore^  able  to  magnetise  tvater  by  means  of  chemical  action^ 
jtist  as  well  as  by  the  magnet  itself. 

144.  During  these  experiments,  I  caused  both  patients  to 
hold  one  end  of  diflferent  copper  wires,  the  other  end  of  which 
dipped  into  diluted  sulphuric  acid.  One  of  these  wires  was 
nearly  270  feet  long.  But  even  at  this  great  distance  the 
effect  was  perceived,  and  Mile.  Reichel  could  tell,  at  her  end 
of  the  wire,  when  the  other  end  was  taken  out  of,  or  put  into, 
the  acid ;  and  this,  not  instantly,  but  after  an  interval  of  fifteen 
or  twenty  seconds. 

145.  It  remained  yet  to  examine  the  luminous  phenomena. 
I  made  numerous  and  carefiil  experiments  on  this  point  with 
MUe.  Reichel.  I  tried  a  series  of  solutions  and  dissolutions, 
(as  they  used  to  be  distinguished)  on  the  one  hand,  alone,  and 
on  the  other,  with  reference  to  their  effect  on  the  further  end 
of  a  conducting  wire,  in  the  dark.  Sugar,  carbonate  of  soda, 
and  borax,  were  separately  dissolved  in  water,  and  stirred 
with  a  glass  rod.  Even  before  stirring,  the  contents  of  each 
glass  were  luminous,  giving  a  red  light.  A  delicate  light, 
flowing  upwards,  began  to  play  over  the  liquids.  A  long 
luminous  bundle  rose  from  the  upper  end  of  the  glass  rod. 
The  pieces  of  sugar,  when  dropped  into  the  water,  became 
immediately  luminous  with  red  light,  and  fell  to  the  bottom 
like  red  glowing  masses.  The  developement  of  light,  caused 
by  solution,  therefore,  instantly  began  when  the  sugar  came 
in  contact  with  the  water.  When  I  stirred  it  slowly  in  the 
dark,  I  myself  saw  bright  flashes  of  light  whenever  the  rod 
rubbed  against  the  sugar.  I  could  hardly  look  on  these  as 
electric,  for  here  the  external  surface  of  the  sugar  was  softened 
and  half  dissolved.  The  light  produced  by  rubbing  together 
in  the  air  two  pieces  of  sugar,  chalk,  &c.,  is  generally  regarded 
as  electric,  but  the  proofe  of  this  are  very  deficient.  I  placed 
freshly  burnt  quicklime  in  a  saucer,  and  allowed  water  to  fall 
upon  it.  As  soon  as  the  interior  movements  connected  with 
the  slaking  commenced,  and  vapour  began  to  rise,  the  whole 
mass  of  lime  appeared  to  the  observer  white  hot,  and  a  dull 
blue  flame  rose  over  it  to  the  height  of  a  hand.  She  supposed 
the  dull  appearance  to  be  caused  by  the  steam.     These  flames 


118  CHEMICAL  ACTION. 

oontintied  flbciut  a  quarter  of  an  hour  after  the  chemical  action 
was  over,  in  tlie  same  degree  ;  they  then  began  to  £ade,  and 
ceased  after  half  an  hour.  Sulphuric  acid,  poured  into  water, 
immediately  inrmed  red  flames  in  the  glass,  which  played  over 
the  water.  Hut  when  I  stirred  the  mixture,  they  increased  so 
much,  that  tlii*y  rose  to  the  height  of  a  ftill  span  above  the 
glass.  Here,  ns  also  in  the  last  experiment,  the  effect  of  heat 
waa  added  to  that  of  the  chemical  process.  Even  the  glass 
rod  exhibited  ticry  bundles  at  its  extremity.  These  luminous 
einanationB  continued  nearly  an  hour.  The  fermenting  must 
gave  continuHUy  a  turbid  yellowish  flame. 

146.  An  iron  wire,  100  feet  long,  was  passed  through  the 
kev'hole  to  Mile.  Reichel  on  the  dark  stair,  and  the  outer 
end  was  dipped  in  diluted  sulphuric  acid.  After  the  lapse  of 
half  a  minute,  she  saw  a  long  narrow  column  of  fire,  one  and 
a  half  f^pans  long,  rise  from  the  end  of  the  wire ;  it  fell  and 
roae,  according  as  the  wire  was  taken  out  of  or  immersed  in 
the  acid.  The  same  result  happened  when  the  outer  end  of 
the  wire  was  immersed  in  a  glaas  in  which  sugar  was  dis- 
solving in  water.  The  flame  at  the  end  of  the  wire  appeared 
to  her  even  hirger  than  that  from  the  iron  and  sulphuric  acid. 
In  the  next  exjjeriment,  a  brass  wire  about  fourteen  feet  long 
was  used  J  and  gave  the  same  result,  with  this  difference,  that 
where  the  flame  from  the  iron  wire  was  white  and  reddish 
blue  J  that  from  the  brass  was  white  and  green.  Quicklime 
stirred  with  an  excess  of  water,  gave  at  the  end  of  the  iron 
wire  a  flame  of  a  span  in  height. 

Everyivhere^  therefore,  where  chemical  action  took  placSy 
liyht  and  Jlarm^  visible  to  sensitives  in  the  darky  also  ap- 
pfnrfid* 

147.  In  considering  the  new  force  in  its  relations  to  chemi- 
cal action^  I  cannot  pass  over  the  flame  of  burning  bodies, 
since  combuation  is  a  very  intense  chemical  process.  But 
BB  chemical  action  is  here  associated  with  light  and  heat,  there 
IS,  for  the  present,  no  prospect  of  obtaining  unmixed  results 
from  flame.  I  might,  with  equal  propriety,  have  described 
the  experiments  which  I  made  on  this  point,  under  the  heads 
of  heat  and  light.     I  brought  to  Mile.  Reichel  a  pan  of 
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glowing  charcoal.  She  felt  it  cold  at  about  forty  inches,  and 
perceived  the  coolness  which  it  diffused,  when  at  the  further 
end  of  the  room.  I  have  already  stated  the  effects  of  lighted 
candles  on  the  sensitives.  I  set  fire  to  a  saucer  full  of  spirit  of 
wine,  and  to  another  of  pure  alcohol,  and  allowed  them  to 
bum  out  near  the  patient.  She  found  both  flames  cold,  even 
at  small  distances.  I  next  burned  in  her  presence  various 
substances,  taken  firom  different  parts  of  the  electro-chemical 
series;  such  as  resin,  sulphur,  and  globules  of  potassium. 
She  found  all  of  them,  especially  the  flames  of  the  two  last, 
very  cold.  We  cannot  here  easily  detennine  which  of  the 
emanations  from  the  flame  excited  in  the  sensitive  patient  the 
coolness,  or  its  cause,  the  crystalline  force.  Light  appears  to 
have,  comparatively,  no  chief  share  in  doing  so,  because  the 
effect  of  the  flames  of  alcohol  and  of  sulphur,  which  are  very 
little  luminous,  was  not  inferior  to  that  of  the  bright  flame  of 
stearine  candles.  Again,  heat,  as  a  source  of  the  new  influ- 
ence, almost  always  excites  a  sensation  of  apparent  warmth, 
as  we  have  seen  in  the  preceding  treatise.  Since,  therefore, 
the  flame  always  yielded  a  predominating  sense  of  coolness, 
the  cause  of  this  must  either  reside  in  the  products,  or,  as  is 
most  probable,  in  the  chemical  action  itself,  just  as  in  chemi- 
cal processes  not  accompanied  by  flame. 

148.  Immediately  after  this  investigation  of  chemical  action, 
we  shall  come  to  one  on  the  voltaic  pile  as  a  source  of  the 
new  influence.  Since  the  hydro-electric  column  or  battery  is 
one  of  the  most  important  seats  of  chemical  action,  I  shall  here 
venture  to  anticipate  the  result  of  that  investigation ;  namely, 
that  there  also,  from  the  process  of  chemical  change,  a  great 
fountain  of  the  crystalline  force  flows,  with  all  the  attributes 
which  we  have  seen  it  everywhere  to  possess.  I  must  make 
this  inroad  upon  the  systematic  order  of  my  work,  because  I 
have  to  include  in  the  concluding  proposition  of  this  section, 
all  kinds  of  chemical  processes. 

149.  The  parallelism  between  the  properties  of  the  so  called 
magnetic  phenomena,  found  associated  with  chemical  action, 
and  those  which  we  have  seen  to  exist  in  the  magnet,  in 
crystals,  in  the  human  hand,  in  heat,  in  light,  &c.,  is  perfect ; 
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and  chrmirnl  ai-tion  takes  its  place  in  the  series  as  the  ninth 
murtit  of  the  nmv  ivfiuence. 


150.  The  field  of  these  researches  here  opens  up  to  a  vast 
and  abnoi^t  unlimited  extent.  But  this  can  hardly  surprise 
us ;  on  the  cfmtrary,  such  a  result  was  naturally  to  be  looked 
fofj  and  wan  dimly  visible  on  the  horizon,  when  I  made  the 
Hi-st  obyer\  ations  on  crystals.  Chemical  action,  in  the  various 
forms  of  solution,  decomposition,  combination,  and  changes  in 
the  gToujJiiig  of  the  elementary  molecules,  is  so  closely  related 
to  the  destruction  and  reconstruction  of  crystals,  that,  as  soon 
as  such  a  iorce  was  seen  to  reside  in  crystals,  it  must  be 
necessary  connection  with  those  forces  and  actions,  which 
effect  the  union  and  the  separation  of  the  molecules  of  matter. 
It  was  therefore  to  be  supposed,  hpriorij  that  chemical  action 
would  here  react  efficiently.  I  hope  that  it  will  furnish  us 
with  a  means  of  concentrating  the  new  force,  and  of  rendering 
it  more  manageable  than  I  have  hitherto  been  able  to  do.  I 
am  confined  J  as  yet,  to  the  sensibility  of  sensitive  persons ; 
and  It  is  to  be  hoped,  that  above  all  things,  chemical  action 
may  yet  supply  us  with  what  at  present  is  a  desideratum ; 
namely,  a  more  convenient  reagent  for  the  new  force,  as  well  as 
a  sure  measure  of  its  relative  amount  or  intensity  in  different 
caacs. 

151.  Ijet  us  now  look  back  to  the  magnetic  baquet.  This 
strange  ancl  incomprehensible  thing  now  loses  its  mysterious 
character,  hut  only,  no  doubt,  at  the  cost  of  becoming  still 
more  absurd  and  ridiculous  than  before.  It  is  nothing  else 
than  a  source  of  chemical  action,  produced,  as  it  were,  acciden- 
tally by  tlie  tlirowing  together  of  almost  any  substances,  and 
going  on  slowly  and  continuously.  From  it  the  desired  force 
flows,  juat  as  from  a  very  slow  fire,  heat  is  slowly  diffused. 
It  is  8  slow  euirent,  derived  from  chemical  action,  of  the  pe- 
culiar influence  which  flows  from  magnets,  crystals,  the  human 
hand,  &c* ;  an  influence  very  improperly  called,  by  the  writers 
on  the  baqmf^  Animal  Magnetism.  We  can  now  understand 
why  the  hatjHH^  when  it  has  gradually  become  dull  in  its  action, 
becoraea  agnin  energetic,  when,  after  some  months,  it  is  again 
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Stirred  about.  Fresh  surfaces  are  then  exposed,  so  that  new 
actions  begin.  We  see  also,  why  every  new  practitioner  could 
employ  a  different  hotch-potch,  and  yet  obtain  the  same  effect ; 
because  it  is  indifferent  what  substances  act  on  one  another, 
provided  they  only  ferment,  or  decompose  each  other.  Lastly 
we  see,  why  one  of  them,  who  filled  the  baquet  with  glass  and 
water,  obtained  but  little  effect,  and  others  who  followed  him 
produced  no  effect  at  all ;  because  glass  and  water,  no  matter 
how  many  magnetic  charms  or  spells  may  be  muttered  over 
them,  do  not  chemically  act  on  one  another ;  and  so  forth. 
The  whole  mysterious  superstructure  of  the  magnetic  baquet j 
which  ever  since  the  days  of  Mesmer  has  largely  contributed 
to  render  animal  magnetism  ridiculous,  will  therefore,  in  future, 
be  discarded,  and  replaced  by  any  simple,  slow,  and  continu- 
ous chemical  process,  probably  most,  advantageously  by  a  vol- 
taic battery,  of  which  the  circuit  is  not  closed.  In  this  way, 
we  shall  have  it  in  our  power,  to  obtain  at  pleasure  a  strong 
or  a  feeble  current  of  the  new  force,  in  numberless  different 
forms,  and  in  the  smallest  space. 

162.  But  the  considerations  here  brought  forward  on  chemi- 
cal action,  lead  us  in  another  and  perhaps  more  interesting 
direction.  They  direct  us  to  the  source  from  which,  in  all 
probability,  the  human  body  itself  draws  its  supplies  of  the  so 
called  magnetic  force;  to  the  place  where  those  flames  are 
kindled,  which  flow  from  the  points  of  our  ftigers,  and  as  we 
shall  hereafter  see,  from  other  nobler  parts  of  our  wonderfully 
constructed  frame.  This  source  is  digestion.  After  it  has 
been  shown,  that  in  chemical  action,  in  the  play  of  varying 
affinities,  one  chief  origin  of  the  new  force  is  to  be  found ;  and 
since  digestion  is  nothing  else  than  a  process  of  chemical 
change,  going  on,  under  the  influence  of  the  vital  force,  unin- 
terruptedly during  our  lives ;  a  constant  chemical  decompo- 
sition and  combination; — ^it  necessarily  follows,  that  as  we 
have  seen  in  every,  even  the  feeblest  chemical  action,  the 
solution  of  sugar,  salt,  alcohol,  and  sulphuric  acid  in  water,  the 
new  force  must  be  liberated  xmintemiptedly  along  the  course 
of  the  intestinal  canal,  and  placed  at  the  disposal  of  the  whole 
organism.     But  the  process  does  not  stop  here.     The  matters 
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digested  la  the  stomach  are  further  elaborated  in  the  intestineB, 
Mul  thet^  undergo  resorption,  and  chylification,  and  are  mixed 
with  dm  l^-inph  and  the  blood  by  means  of  innumerable  large 
and  sxnnll  veasels.  In  the  blood,  they  are  subjected  to  further 
ehemiral  changes,  are  carried  further  and  further,  and  still  more 
atui  more  chemically  changed,  and  are  thus  continually  made 
\tm  of  BM  inexhaustible  stores  of  crystalline  force,  in  number- 
leas  decoinp(->eitions,  till  at  last  they  are  expelled  fix)m  the  body 
in  various  forms. 

15r^,  All  that  I  have  here  said  of  digestion  applies,  with  a 
diange  of  terms  but  with  equal  force,  to  respiration.  It  sup- 
plies ufl  with  oxygen,  which  is  carried  by  the  blood  to  all  parts 
of  the  system,  there  keeps  up  the  general  change  of  matter, 
and  yields^  hb  one  of  the  chief  results  of  the  oxidising  process, 
the  animal  heat.  The  so  called  animal  magnetism  is  associ- 
ated witli  tlie  animal  heat,  and  comes,  goes,  flows  out,  and  is 
disaipated,  like  it  The  chemical  action  of  the  body,  which 
yields  heat,  yields  also,  as  we  have  seen,  crystalline  force, 
ruagnetiem,  or  whatever  we  choose  to  call  this  peculiar  influ- 
t^nce.  These  influences,  which  constitute  the  inmost  life, 
whether  thej^-be  material  or  immaterial,  are  perhaps,  ultimately, 
one  and  the  same ;  and  if  they  here  occur  to  us  going  hand  in 
hand  J  this  is  an  additional  security  for  our  being  on  the  right 
track  in  our  pursuit  of  them. 

We  have  dius  traced  the  origin  of  the  force  which  flows,  in 
a  polar  fonn,  from  our  hands  and  fingers  as  from  a  magnet 
We  Bee  where  it  is  ever  renewed,  and  whence  it,  ever  burning, 
blazes  out  from  us.  Chemical  affinity,  which  is,  to  an  infinite 
extent,  employed  in  our  bodies,  produces,  sets  fi:^ee,  and  sup- 
plies tlua  force ;  and  when  and  wherever  we  meet  with  it,  we 
iind  it  exhibiting  its  innate  polarity. 

154.  By  (>ne  of  the  most  admirable  combinations  of  pro- 
found thoughts  to  which  our  age  can  point,  M.  LiEBiG  has  led 
us  to  the  conception,  that  all  our  motive  power  is  derived  finom 
the  procet^ses  of  digestion  and  nutrition,  and  all  our  animal 
heat  from  respiration.  In  other  words,  both  our  motive  power 
and  heat  are  derived  from  chemical  action.  Although  this 
eanjaot  as  yet  be  expressed,  either  in  an  algebraical  formula, 
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or  by  means  of  chemical  symbols,  and  although  objections 
may  here  and  there  be  brought  against  the  form  in  which  thia 
great  thought  has  been  expressed,  yet  the  conception  of  Liebig 
appeals  so  strongly  to  our  intellects,  and  finds  so  powerful  an 
echo  in  the  whole  of  what  we  hitherto  know  of  nature,  that  its 
final  triumph  is  tolerably  certain.  And  indeed,  since  nature 
supplies  us,  for  our  existence,  only  with  food  and  air,  we  are 
naturally  led  to  suppose  that  she  has  intended  us  to  obtain 
fix)m  food  and  air  every  thing  which  is  necessary  to  our  eziit- 
enoe.  If,  for  example,  we  find,  on  careful  calcuJjdaon,  that  we 
daily^  on  the  one  hand^  assimilatft  foartoan  ounces  of  carbon 
from  ofor  £ooij  and,  on  the  odier  hand,  give  out,  in  respiration 
and  otherwise,  the  same  quantity  of  carbon  ;  if  we  find,  fiir- 
ther,  that  we  daily  absorb  forty-seven  ounces  of  oxygen,  and 
give  out  as  much  ;  if  we  find,  lastly,  that  these  quantities  of 
carbon  and  oxygen  are  given  out  in  combination,  and  that 
their  union  gives  rise  to  an  amount  of  heat  equal  to  that  which 
we  daily  require ; — such  a  deduction  has  so  much  force,  that 
we  may  anticipate  that  doubt  will  soon  give  way  to  convic- 
tion. 

155.  I  consider  it  no  trifling  guarantee  of  the  essential  truth 
of  my  researches,  that  I  have  been  led,  as  we  have  seen,  by 
quite  a  different  series  of  observations  and  deductions,  to  the 
same  new  field  of  research  on  which  M.  Liebig  was  already 
occupied.  Chemical  action  yields  abundantly  the  active  prin- 
ciple of  the  crystalline  force ;  the  human  body  overflows  with 
this  power.  Man  digests  and  breathes ;  change  of  matter^ 
combination,  and  decomposition,  occur  within  him ;  chemical 
action  is  therefore  operative  at  every  moment  in  the  human 
frame.  It  is  then  not  only  plain,  but  a  logically  necessary 
consequence,  that  man  draws  from  the  play  of  chemical  a£Sni- 
ties,  in  other  words,  from  chemical  action,  that  mysterious 
influence,  the  existence  of  which  is  proved  by  the  present 
researches.  It  is  possible  to  doubt  whether  the  sun  supplies 
us  with  light,  because  it  is  often  day-light  when  no  sun  can 
be  seen.  I  know  this  well,  and  do  not  contend  against  such 
doubts. 

156.  At  the  close  of  this  section,  I  now  bring  forward  a 
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nscfiil  application  of  the  facts  already  ascertained,  which  is  to 
me  m  mucli  the  more  welcome,  as  it  tears  up  one  of  the  chief 
roota  of  Bupt*rstition,  that  mortal  enemy  to  the  progress  of 
hamaii  enlightenment  and  liberty.  A  case  which  occurred 
Iti  the  gardeti  of  the  blind  poet  Pfeffel,  has  been  widely 
circulated  by  the  press,  and  is  well  known.  I  shall  here 
mention  ^^i  much  of  it  as  is  essential.  Pfeffel  had  engaged 
a  young  Protestant  clergyman,  of  the  name  of  Billing,  as 
amanut^n^is.  The  blind  poet,  when  he  took  a  walk,  held 
Billing's  arm,  and  was  led  by  him.  One  day,  as  they  were 
walkiniT  m  the  garden,  which  was  at  some  distance  fix)m  the 
towTi,  Pff:ffel  observed,  that  as  often  as  they  passed  over  a 
certain  B|)ot,  Billing's  arm  trembled,  and  the  young  man 
bcciune  uneasy.  He  made  enquiry  as  to  the  cause  of  this,  and 
Billing  at  last  unwillingly  confessed,  that  as  often  as  he 
passed  over  that  spot,  he  was  a,ttacked  by  certain  sensations, 
over  which  he  had  no  control,  and  which  he  always  expe- 
i-ienec'd  when?  human  bodies  lay  buried.  He  added,  that  when 
he  came  to  such  places  at  night,  he  saw  strange  {Scoticej  un- 
cainiy)  tilings.  Pfeffel,  with  the  view  of  curing  the  young 
man  of  hi^  folly,  as  he  supposed  it  to  be,  went  that  night  with 
him  to  the  ganlen.  When  they  approached  the  place  in  the  dark, 
Billing  jx^rceived  a  feeble  light,  and  when  nearer,  he  saw  the 
delicate  appearance  of  a  fiery  ghost-like  form  hovering  in  the 
air  over  the  sjiot.  He  described  it  as  a  female  form,  with  one 
ami  latfl  across  the  body,  the  other  hanging  down,  hovering 
in  an  upri;j:lit  posture,  but  without  movement,  the  feet  only  a 
few  hands-breadths  above  the  soil.  Pfeffel,  as  the  young 
man  would  not  follow  him,  went  up  alone  to  the  spot,  and 
struck  at  random  all  round  with  his  stick.  He  also  ran  through 
the  spectre,  but  it  neither  moved  nor  changed  to  Billing's 
eyes*  It  wa=^  as  when  we  strike  with  a  stick  through  a  flame ; 
the  fomi  ahvays  appeared  again  in  the  same  shape.  Many 
experiments  were  tried  during  several  months ;  company  was 
brought  to  tlie  place,  but  no  change  occurred  ;  and  the  ghost- 
seer  adhered  to  his  earnest  assertions  ;  and,  in  consequence-  of 
them,  to  the  suspicion  that  some  one  lay  buried  there.  At 
last  Pfeffel  liad  the  place  dug  up.    At  a  considerable  depth. 
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they  came  to  a  firm  layer  of  white  lime,  about  as  long  and  m 
broad  as  a  grave,  tolerably  thick  ;  and  on  breaking  through 
this,  the  bones  of  a  human  being  were  discovered.     It  wa» 
thus  ascertained  that  some  one  had  been  buried  there,  and 
covered  with  a  thick  layer  of  lime,  as  is  usually  done  in  timew 
of  pestilence,  earthquakes,  and  similar  calamities.     The  bones 
were  taken  out,  the  grave  filled  up,  the  lime  mixed  up  witli 
earth  and  scattered  abroad,  and  the  surface  levelled.     When 
Billing  was  now  again  brought  to  the  place,  the  appearance 
was  no  longer  visible,  and  the  nocturnal  ghost  had  vanishetl 
for  ever. — It  is  hardly  necessary  to  point  out  to  the  reader 
what  I  think  of  this  story,  which  caused  much  discussion  in 
Germany,  because  it  came  to  us  on  the  authority  of  the  most 
trustworthy  man  alive,  and  received  from  theologians  and 
psychologists  a  thousand  frightful  interpretations.      To  my 
eyes,  it  belonged  entirely  to  the  domain  of  chemistry,  and 
admitted  of  a  simple  and  clear  scientific  explanation.     A  hu- 
man corpse  is  a  rich  field  for  chemical  changes,  for  fermenta- 
tion, putrefaction,  gasification,  and  the  play  of  all  mannt^r 
of  affinities.     A  layer  of  dry  quick  lime,  compressed  intf> 
a  deep  pit,  adds  its  own  powerful  affinities  to  organic  mat- 
ters, and  lays  the  foundation  of  a  long  and  slow  action  of 
these  affinities.     Rain  water  from  above  is  added ;  the  liint*. 
first  fisiUs  to  a  mealy  powder,  and  afterwards  is  converted,  by 
the  water  which  trickles  down  to  it,  into  a  tallow-like  externa! 
mass,  through  which  the  external  air  penetrates  but  slowly. 
Such  masses  of  lime  have  been  found  buried  in  old  ruined 
castles,  where  they  had  lain  for  centuries ;  and  yet  the  lime 
has  been  so  fresh,  that  it  has  been  used  for  the  mortar  of  new 
buildings.     The  carbonic  acid  of  the  air,  indeed,  penetrates  to 
the  lime,  but  so  slowly,  that  in  such  a  place  a  chemical  pro- 
cess occurs  which  may  last  for  many  years.     The  occurrencx^ 
in  Pfeffel's  garden  was  therefore  quite  according  to  natural 
laws  ;   and  since  we  know  that  a  continual  emanation  of  the 
flames  of  the  crystalline  force  accompanies  such  processes,  the 
fiery  appearance  is  thus  explained.     It  must  have  continued 
until  the  aflfinities  of  the  lime  for  carbonic  acid,  and  for  thn 
remains  of  organic  matter  in  the  bones,  were  satisfied,  and 
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finally  bniught  into  equilibrium.  Whenever,  now,  a  person 
approached  who  was,  to  a  certain  degree,  sensitive,  but  who 
might  yet  be  or  appear  in  perfect  health ;  and  when  such  a 
|jerson  canae  within  the  sphere  of  these  physical  influences,  he 
miist  necessarily  have  felt  them  by  day,  like  Mile.  Maix,  and 
Been  theni  by  night,  like  Mile.  Beichel.  Ignorance,  fear, 
and  superstition,  would  now  give  to  the  luminous  appearance 
the  form  of  a  human  spectre,  and  supply  it  with  head,  arms, 
and  feet ;  just  as  we  can  fancy,  when  we  will,  any  cloud  in 
the  &ky  to  represent  a  man  or  a  demon. 

158.  The  desire  to  inflict  a  mortal  wound  on  the  monster, 
Buperstitton,  which,  from  a  similar  origin,  a  few  centuries  ago, 
inflicted  on  European  society  so  vast  an  amount  of  misery ; 
and  by  whose  influence,  not  hundreds,  but  thousands  of  inno- 
cent persons  died  in  tortures  on  the  rack  and  at  the  stake ; — 
this  desire  made  me  wish  to  make  the  experiment,  if  possible, 
of  bringing  a  highly  sensitive  person,  by  night,  to  a  church- 
yard.    I  thought  it  possible  that  they  might  see,  over  graves 
where  mouldering  bodies   lay,   something  like   that  which 
Billing  had  seen.     Mile.  Reichel  had  the  courage,  unusual 
in  her  sex,  to  agree  to  my  request.     She  allowed  me,  on  two 
very  dnrk  nights,  to  take  her  from  the  castle  of  Reisenberg, 
where  she  was  residing  with  my  family,  to  the  cemetery  of 
the  neighbouring  village  of  Gninzing.     The  result  justified 
my  es}>ectation  in  the  fiiUest  measure.     She  saw  very  soon  a 
light,  and  perceived  on  one  of  the  grave  mounds,  along  its 
whole  extent,  a  delicate,  fiery,  as  it  were,  a  breathing  flame. 
The  same  thing  was  seen  on  another  grave  in  a  less  degree. 
But  she  met  neither  witches  nor  ghosts ;  she  described  the 
flame  as  playing  over  the  graves  in  the  form  of  a  luminous 
vapour,  from  one  to  two  spans  in  height.     Some  time  after- 
wards I  took  her  to  two  great  cemeteries  near  Vienna,  where 
fieyeral  interments  occur  daily,  and  the  grave  mounds  lie  all 
about  ill  thousands.     Here  she  saw  numerous  graves,  which 
exhibited  the  lights  above  described.     Wherever  she  looked, 
fthe  saw  masses  of  fire  lying  about.     But  it  was  chiefly  seen 
over  all  new  graves;  while  there  was  no  appearance  of  it 
over  very  old  ones.     She  described  it  less  as  a  clear  flame, 
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than  aa  a  dense,  vaporous  mass  of  fire,  holding  a  middle  place 
between  mist  and  flame.  On  many  graves  this  light  was 
about  four  feet  high,  so  that,  when  she  stood  on  the  grave,  it 
reached  to  her  neck.  When  she  thrust  her  hand  into  it,  it 
was  as  if  putting  it  into  a  dense  fiery  cloud.  She  betrayed 
not  the  slightest  uneasiness,  as  she  was  from  her  childhood 
accustomed  to  such  emanations,  and  had  seen,  in  my  experi- 
ments, similar  lights,  produced  by  natural  means,  and  made 
to  assume  endless  varieties  of  form.  I  am  convinced  that  all 
who  are,  to  a  certain  degree,  sensitive,  will  see  the  same 
phenomena  in  cemeteries,  and  veiy  abundantly  in  the  crowded 
cemeteries  of  large  cities ;  and  that  my  observations  may  be 
easily  repeated  and  confirmed.  (Postscript.  1847. — Since 
these  experiments,  which  were  made  in  1844,  I  have  taken 
five  other  sensitive  persons  in  the  dark  to  cemeteries.  Of  these 
two  were  sickly,  three  quite  healthy.  All  of  them  have  con- 
finned  literally  the  statements  of  MUe.  Beichel,  and  have 
seen  the  lights  over  all  new  graves  more  or  less  distinctly  ;  so 
that  the  fiact  can  no  longer  admit  of  the  slightest  doubt,  and 
may  be  everywhere  controlled.) 

Thousands  of  ghost  stories  will  now  receive  a  natural 
explanation,  and  will  thus  cease  to  be  marvellous.  We  shall 
even  see,  that  it  was  not  so  erroneous  or  absurd  as  has  been 
supposed^  when  our  old  women  asserted,  as  every  one  knows 
they  did,  that  not  every  one  was  privileged  to  see  the  spirits 
of  the  departed  wandering  over  their  graves.  In  feet,  it  was 
at  all  times  only  the  sensitive  who  could  see  the  imponderable 
emanations  fi*om  the  chemical  change  going  on  in  corpses, 
luminous  in  the  dark.  And  thus  I  have,  I  trust,  succeeded  in 
tearing  down  one  of  the  densest  veils  of  darkened  ignorance 
and  human  error. 


159.  We  come  now  to  the  province  of  electricity. 

It  may  have  now  and  then  appeared,  in  the  preceding 
researches,  on  superficial  consideration,  as  if  perhaps  electricity, 
by  itself,  excited  now  in  one  way,  now  in  another,  might  have 
the  greatest  share  in  producing,  if  it  did  not  alone  produce,  the 
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jjhenamcna  which  have  been  described.     The  following  inves- 
tigtttiou  will  shew  what  we  are  to  think  on  this  point 

16<>.  Tile  first  experiment  was  intended  to  ascertain  what 
degree  of  sensitiveness  for  galvanism  was  present  in  patients, 
who  werf  very  highly  sensitive  to  the  influence  of  the  magnet 
It  was  tried  with  Mile.  NowoTNY  in  the  presence  of  M. 
Baumuautner.  I  used  a  pair  of  zinc  and  copper  plates,  of 
about  fcrtj-five  square  inches  surface,  between  which  was 
placed  linen,  moistened  with  solution  of  salt  The  patient 
held  two  rods  of  German  silver,  connected  by  short  copper 
wires  with  the  two  electrodes.  She  did  not,  however,  perceive 
ill  the  k  Hst  degree  the  current  which  was  passing  through  her, 
aUhouL^ij  it  caused  the  needle  of  a  mtdtiplicator  to  deviate. 
On  the  tongue  she  observed  the  acidulous  taste  of  the  positive 
wire,  not  stronger,  and  not  otherwise  than  we  who  were  healthy 
did.  I  tried  Mile.  Sturmann  with  a  soldered  pair  of  zinc  and 
copjRT,  iilnrnt  fifteen  square  inches  in  surface.  When  this  was 
placed  between  her  moistened  fingers,  she  felt  little  diflFerence 
from  the  effect  of  single  plates  of  either  metal  separately.  The 
galvanic  pair  seemed  at  most  a  little  stronger,  but  she  did  not 
speak  decidedly.  The  same  negative  result  was  obtained 
from  the  Ranie  experiment  by  Mile.  Atzmannsdorper.  Mile. 
M  Aix  could  hardly  distinguish,  and  not  with  certainty,  between 
the  zinc  of  the  pair  when  held  in  her  fingers,  moistened  with 
Bolulion  of  salt,  and  zinc  alone.  She  felt  a  larger  pair,  of 
forty-tive  square  inches,  but  little  stronger,  when  tried  in  the 
same  way.  Mile.  Beichel  did  not  differ  fix)m  the  other 
scnBitiveg!,  She  could  observe  no  perceptible  effect  when  the 
zinc  and  copper  were  united,  whether  the  surface  were  large 
or  smallj  or  whether  her  hand  were  moistened  with  plidn 
water  or  salt  and  water.  The  current  produced  by  a  single 
pair,  after  deducting  the  loss  in  overcoming  the  resistance  to 
its  passage,  and  with  the  feeble  intensity  which  it  has,  is  no 
doubt  veiy  feeble.  But  if  the  reagent  on  which  it  has  to  act 
be  in  a  high  degree  sensitive,  it  is  suflScient  to  produce  sensible 
effects.  It  excites  spasms  in  the  limbs  of  fi*ogs,  causes  the 
needle  to  deviate,  decomposes  iodide  of  potassium,  &c. ;  and 
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it  might  therefore  be  expected  to  have  a  perceptible  action  on 
sensitive  persons. 

161.  But,  on  the  contrary,  it  follows  from  all  the  experi- 
ments, made  with  the  utmost  care,  and  often  repeated  with  all 
the  highly  sensitive  individuals,  and  which  were  answered  in 
the  same  sense ;  that  a  feeble  cwrrerU  of  electricity  does  not 
observably  act  more  strongly  onpatientSy  even  on  those  who  have 
a  high  degree  ofsefnsitivenessfyr  the  smallest  degree  ofmjognetismj 
than  on  healthy  persons. 

162.  Compound  galvanic  combinations  could  not  fail  to 
Infect  them  more  powerfully  than  single  pairs.     I  tried  on 
MUe.  NowoTNY  a  small  pile  of  copper  and  zinc  plates,  of 
about  fifteen  square  inches.     Felt,  steeped  in  solution  of  salt, 
was  placed  between  the  pairs.     The  zinc  plates  were  far  from 
bright,  and  I  purposely  left  them  so,  to  have  the  means  in  my 
power  of  graduating  the  discharge.     I  had  put  together  ten 
pairs,  and  the  patient,  as  well  as  the  bystanders,  felt  nothing. 
With  fift:een  pairs  she  began  to  perceive  a  slight  effect,  but 
this  was  the  case  also  with  several  of  the  more  excitable  among 
those  present.     With  twenty  pairs  the  shock  reached  through 
the  hands  to  the  elbows,  while  I  could  perceive  it  in  the  middle 
of  my  hand.    Some  females  who  were  present  felt  it,  to  beyond 
the  wrist.     MUe.  Nowotny  was  thus  the  most  sensitive  among 
us,  but  not  more  sensitive  than  healthy  persons  are  ofl«n  found 
to  be.     I  tried  Mile.  Maix  with  nine  pairs  of  the  same  plates. 
The  zinc  was  this  time  freshly  scoured ;  and  she  felt  nine  pairs 
nearly  as  strong  as  the  other  patient  had  felt  twenty  pairs. 
But  healthy  persons,  who  were  present,  perceived  nearly  as 
powerftd  an  effect.     A  certain  degree  of  increased  sensitive- 
ness most  be  ascribed  to  the  morbid  state  in  general ;  but  this 
does  not  depend  on  proper  sensitiveness,  as  I  have  used  the 
word  in  reference  to  the  new  force,  but  on  common  sensibility. 
With  Mile.  Beichel  I  tried  piles  of  fix)m  two  to  fifty  pairs, 
at  different  periods  of  her  illness,  in  July,  September,  and 
November.     She  felt  nothing  fix>m  a  few  pairs.     With  fifteen 
or  twenty  pairs  she  considered  the  shock  so  trifling,  as  not 
even  to  notice  it  when  she  accidentally  received  it.     She  per- 
ceived vividly  the  shock  from  forty  or  fifty  pairs,  but  made  a 
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joke  even  of  this,  taking  the  shock  readily,  when  others  hesi- 
tated to  do  so.  No  secondary  effects  were  perceived,  either  at 
the  time,  or  on  the  following  day.  Mile.  Atzmannsdorper 
felt  the  reaction  of  a  copper  and  zinc  pair,  excited  by  salt  and 
water,  no  otherwise  than  when  she  touched  both  metals  sepa- 
rately. The  copper  felt  warmish,  the  zinc  cooler,  but  without 
any  other  marked  effect.  Three  pairs,  and  then  sixteen  pairs, 
were  tried  on  her.  She  perceived  the  current,  like  any  other 
healthy  person.  At  least  she  noticed,  that,  as  the  number  of 
pairs  increased,  the  zinc  became  colder,  the  copper  wanner,  to 
her  fingers.  This  was  the  first  trace  of  the  excitation  of 
crystalline  force  by  means  of  the  voltaic  pile. 

163.  When  Mile.  Reichel,  by  holding  a  conducting  wire 
in  each  hand,  allowed  the  current  from  50  pairs  to  pass  through 
her  for  some  time,  sensations  were  gradually  developed,  which, 
on  the  one  hand,  were  felt  in  the  head,  and,  on  the  other,  ex- 
tended to  the  knees.  But  these  were  also  the  first  signs  in 
her  of  galvano-magnetic  action,  which  necessarily  appeared 
after  a  time,  since  a  continued  current  is  followed  by  direct 
magnetic  movements  in  all  matter.  It  was,  therefore,  most  pro- 
bably "not  Galvanism,  as  such,  which  acted  immediately,  but 
rather  its  effect  in  converting,  according  to  known  laws,  the 
conducting  substance  more  or  less  into  a  magnet.  The  con- 
ductor, in  this  case,  was  the  transverse  axis  of  the  patient's 
body,  from  one  hand  to  the  other,  through  the  chest  and  arms. 

164.  When  I  used  the  electrical  machine,  and  allowed 
friction  electricity  from  the  conductor  to  act  on  her,  she  amu- 
sed herself  by  receiving  dozens  of  sparks ;  but  no  special  sen- 
sation, differing  from  that  produced  in  healthy  persons,  could 
be  observed. — Some  time  afterwards,  her  physician  ordered 
her  electric  shocks  to  enter  at  the  back  of  the  neck,  and  to  be 
carried  from  thence  through  the  spinal  column.  I  undertook 
to  administer  this  severe  remedy.  According  to  the  prescrip- 
tion, I  charged  a  Leyden  phial,  having  nearly  a  square  foot 
of  metallic  surface,  to  full  saturation,  and  exhibited  to  the 
patient,  daily,  eight  such  shocks,  which  were  not  pleasant  to 
receive.  She  experienced,  however,  nothing  different  fix)m 
what  any  of  us  would  have  felt. 
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165.  The  conclusion,  which  these  experiments  seem  to  me 
to  justify,  is  this :  that  an  electrical  discharge,  whether  from 
the  pile,  the  conductor  of  the  electric  machine,  or  the  Leyden 
phial,  when  passed  through  the  body,  is  too  transient  in  its 
action  to  be  able  to  bring  into  a  state  of  sensible  motion  or 
activity  that  force,  which  resides  in  the  body  as  in  crystals ; 
a  result  quite  coinciding  with  well-known  analogous  effects  in 
electricity. 

166.  We  shall  see,  however,  that  we  are  in  no  way  entitled 
to  draw  the  conclusion,  that  all  kinds  of  electric  treatment  are 
equally  inert,  as  are  the  shock  and  the  discharge  of  a  weak 
pile. — ^When  I  placed  in  the  hand  of  Mile.  Beichel  a  thick 
copper  wire,  connected  with  a  weak  pile,  and  after  she  was 
accustomed  to  the  wire,  closed  the  circuit  with  it,  so  that  the 
whole  current  should  pass  through  it,  without  passing  through 
the  substance  of  the  hand,  she  instantly  felt  the  wire  to  in- 
crease very  decidedly  in  apparent  heat,  that  is,  in  the  crystalline 
force.  The  hand  was  here  in  contact  with  the  wire,  which  was 
so  thick,  (0.08  of  an  inch,)  that  actual  warming  of  it  by  the 
current  was  out  of  the  question. 

But  since  the  pile  is  a  compound  of  chemical,  ma^etical, 
and  electrical  action,  and  consequently  could  not  here  yield 
unmixed  results,  I  tried  friction  electricity.  I  caused  her  to 
surround  with  the  hand,  but  without  actual  contact,  a  metallic 
wire  connected  with  the  conductor  of  the  machine,  so  that  the 
wire  passed  freely  through  the  hollow  formed  by  the  hand. 
As  soon  as  I  began  to  rotate  the  glass  plate,  she  felt  a  warm 
atmosphere  round  the  wire,  which  sensation  she  perfectly  dis- 
tinguished from  the  well-known  one  of  the  spider's  web. 

167.  I  pass  over  the  experiments  on  the  conduction,  charg- 
ing, and  polarisation  of  this  influence,  which  are,  indeed,  im- 
plied in  the  following  observations,  and  hasten  to  the  luminous 
phenomena.  I  placed  Mile.  Reichel  on  the  darkened  stairs, 
gave  her  one  end  of  a  brass  wire  twenty  feet  long,  which  she 
held  so,  that  the  point  was  free.  It  lay  on  the  floor,  and  after 
passing  through  the  door,  was  attached  to  the  conductor.  The 
machine  was  at  that  time  acting  so  feebly,  that  the  conductor 
yielded  only  sparks  of  about  J  of  an  inch.     Soon  after  the 
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tiriit  turiLs  of  Uie  plate,  a  slender  flame  roae  from  die  end  of 
the  wire,  amAi  as  we  have  seen  to  occur  in  otlier  experiments. 
It  was  nearly  ten  inches  high,  and  had,  below,  the  thickness 
of  a  tliunibj  while  above  it  had  a  very  fine  point.  When 
1  rotated  the  plate  very  rapidly,  which  the  patient  could  not 
be  aware  of,  the  flame  rose  higher,  and  invariably  sank, 
when  I  stA^piK'd.  The  point  of  the  wire  had,  as  I  ascertained, 
no  trace  of  an  electric  bundle  of  light,  which  indeed,  owing  to 
the  immuroua  opportunities  of  conduction  during  its  course,  it 
was  imi>ossible  it  should  exhibit.  As  often  as  I  ceased  to  turn 
the  machine,  tlie  flame  continued  uniform  for  about  a  minute, 
and  then  liegati  slowly  to  sink.  Something,  therefore,  was  going 
on  here,  whitli  in  no  way  coincides  with  the  known  phenomena 
of  tliti  (5[ectriHt;d  wire.  Every  repetition  at  different  times,  and 
with  difierent  wires,  invariably  produced  the  same  appearance. 

108.  I  now  detached  the  wire  from  the  conductor,  and 
attached  it  to  a  hollow  sphere  of  polished  brass,  two  inches  in 
diameter.  I  t(xjk  hold  of  the  wire,  and  approached  the  sphere 
to  the  conductor,  sideways,  at  a  distance  of  about  If  inches, 
tlie  aj^arka  from  which  only  reached  to  about  the  tenth  part  of 
that  diatHTicc,  The  ball,  therefore,  waa  in  the  electric  atmo- 
sphere of  the  conductor  when  the  machine  was  made  to  revolve, 
but  it  was  at  tlie  same  time  unisolated  in  my  hand.  A  full 
minute  elapaed  before  the  patient,  in  the  dark  stair,  observed 
any  change  at  the  end  of  the  wire.  Then  a  flame  slowly  rose 
to  the  height  oi  a  span,  and  it  waa  necessary  to  rotate  the  plate 
for  four  minutes  longer,  after  the  fiirst  appearance  of  the  flame, 
before  it  reached  its  maximum  length,  at  which  it  then  re- 
mained steady.  When  I  ceased  turning,  and  removed  the 
ball  from  t!ie  ek^ctric  atmosphere,  the  flame  continued  unchang- 
ed for  more  tb^m  a  minute,  and  then,  during  several  minutes, 
slowly  diniiniHlied  till  it  disappeared. 

169.  I  varied  these  experiments  by  increasing  the  distance 
l>et%'eeti  tlie  ball  and  the  conductor.  I  held  it  now  nearly 
eight  inches  alcove  the  conductor.  The  patient  described  the 
appearances  in  the  same  form,  time,  and  order  as  before ;  nay, 
f  he  flame  actually  became  somewhat  larger.  I  now  removed 
tlie  ball  to  a  distance,  sideways,  of  about  thirty-nine  inches 
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from  the  conductor.  The  result  was  the  same,  in  every  respect, 
except  that  the  flame  was  shorter  by  one  fourth. — ^At  last  I 
held  the  ball  at  six  and  a  half  feet  distance  from  the  conductor, 
but  even  then,  after  a  pause  of  two  minutes,  the  flame  appeared, 
increased  during  four  minutes,  and  when  the  machine  stopped, 
slowly  fell  and  disappeared  as  before.  But  this  time  it  was 
only  half  as  high  as  at  first. 

170.  I  next  placed  the  conductor  and  the  ball  in  contact, 
so  that  the  latter  was  not  in  the  electric  atmosphere,  but  re- 
ceived directly  positive  electricity.  The  same  phenomena  now 
appeared,  but,  instead  of  doing  so  after  one  or  two  minutes, 
less  than  half  a  minute  only  elapsed.  The  duration  of  its  in- 
crease and  of  its  decrease  remained  as  before.  If  any  one,  during 
the  experiment,  touched  the  conductor  with  the  fingers,  or 
even  took  hold  of  the  ball,  the  size  of  the  flame  was  not  per- 
ceptibly afiected ;  it  appeared,  increased,  and  faded  away  in 
equal  times,  and  with  the  same  characters.  But  when  I  placed 
the  ball  so  as  to  receive  a  rapid  succession  of  sparks  from  the 
conductor,  the  former  appearances  did  not  occur.  The  patient 
felt  the  shock  of  every  spark  in  her  hand,  but  saw  no  flame. 
The  rapidity  of  the  true  electric  action  was  too  great  to  excite 
the  principle  which  causes  the  flame,  and  which,  being  more 
sluggish  than  electricity,  was  not  set  in  motion. — I  finally  re- 
peated these  experiments  with  negative  electricity,  using  the 
isolated  rubber  instead  of  the  conductor,  but  connecting  the 
points  with  the  earth.  There  was  little,  or  rather  no  difference 
in  the  results,  as  seen  by  the  patient  on  the  darkened  stair. 
During  all  these  experiments  I  spoke  not  a  word.  Mile. 
Beichel,  who  was  in  the  dark,  separated  from  me  by  a  wall, 
and  could  know  nothing  of  all  that  I  silently  carried  on,  did 
nothing  more  than  to  call  out,  so  that  I  could  hear  her  through 
the  door,  the  changes  which  took  place  at  the  end  of  the  wire, 
as  she  saw  them  arise,  continue,  and  disappear.  Any  kind  of 
deception  or  delusion  was  therefore  entirely  out  of  the  question. 
On  the  other  hand,  the  exact  coincidence  of  the  appearances, 
as  described  by  her,  with  the  experiments,  and  with  theory, 
was  a  strong  guarantee  for  the  truth  of  the  whole. 

171.  These  experiments  are  so  distinct,  that  I  need  not 
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enumerak  a  multitude  of  other  similar  ones,  made  with  the 
name  fL'^ulti*,  I  have  only  to  add,  that  all  these  slender  flames, 
visible  to  \hv  patient  in  the  dark,  diflFdsed  coolness  around, — 
When  M1K\  Reichel  was  near  the  machine,  the  positive 
charge  of  the  brass  conductor  caused  warmth;  but  at  some 
pac^s  distance  J  she  perceived  only  coolness.  The  cause  of 
thiB  difference  I  can  only  render  intelligible  in  one  of  the  fol- 
lowing treatises. 

172,  1  held  a  tin  electrophorus  plate,  about  one  foot  in  dia- 
meter, by  lis  wooden  handle  above  the  conductor,  so  as  to  be 
somewhat  within  its  atmosphere,  for  one  minute.  When  I 
now  brought  it,  after  touching  it  with  a  moist  finger,  near 
Mile.  ItKiniKL's  face,  she  felt  a  strong  impression  of  coolness 
flowing  irotii  it  for  several  minutes.  This  confirms,  in  a  dif- 
ferent way,  the  preceding  experiments.  I  did  the  same 
thing  with  an  isolated  body.  The  rod  of  Grerman  silver 
before  mentioned,  was  suspended  by  a  silk  ribbon  over  the 
conductor.  Its  effect,  when  brought  near  the  patient's  face, 
was,  as  might  have  been  expected,  the  same  as  that  of  the 
nni^olated  tin  plate.  We  do  not  possess,  as  yet,  any  meana 
of  isolating  the  crystalline  force.  Similar  experiments  were 
tried,  with  tlie  same  results,  with  Mile.  Atzmannsdorfeb. 
The  tin  electrophorus  plate  was  first  held  near  her  face,  before 
being  electrified.  She  found  it,  like  metals  in  general,  to 
diffuae  warmth.  It  waa  now  held  a  handbreadth  above  the 
weakly-charged  conductor,  and  then,  for  the  possible  event  of 
its  retaining  traces  of  electricity,  touched  with  my  moistened 
hand,  and  entirely  discharged.  When  again  held  near  her 
face,  &he  felt  it  strikingly  cool,  difiusing  coolness  around  it 

173.  Everywhere,  therefore,  where  electricity  is  excited  so 
aa  to  continue  for  some  time,  the  peculiar  force  which  I  have 
endeavoured  in  this  work  to  investigate,  appears ;  and  eledri" 
ctlfy  w  thu»  th^  tenth  source  of  if. 

Retrospect. 

a.  Chemical  action  is  a  wide  and  comprehensive  fountain 
of  this  peculiar  force ;  whether  it  be  simple  chemical  action, 
or  that  of  combustion,  or  of  the  voltaic  pile. 
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b.  The  feeblest  chemical  action  suffices  to  develope  the  new 
force  abundantly ;  to  charge  other  bodies  with  it ;  to  excite 
polarity  ;  and  to  produce  light,  visible  in  the  dark  to  sensitive 
persons. 

c.  The  magnetic  baquet  is  nothing  but  a  source  of  slow 
chemical  action. 

d.  Digestion  and  respiration,  as  well  as  the  change  of  matter, 
being  chemical  processes,  are  the  sources  of  the  magnetic 
power,  as  it  is  called,  which  resides  and  acts  in  the  human 
firame. 

e.  The  spectral  or  ghost-like  luminous  appearances,  seen 
over  graves,  which  have  been  ridiculed  and  denied  by  the 
healthy,  are  of  purely  chemical  and  physical  nature,  but  can 
only  be  seen  by  the  eyes  of  the  highly  sensitive. 

f.  Electricity  is  also  a  source  of  the  new  influence  found  in 
crystals,  &c.  This  is  true  both  of  friction  electricity,  positive 
and  negative,  and  of  contact  or  voltaic  electricity. 

g.  Even  the  electrical  atmosphere  can,  at  very  considerable 
distances,  set  in  motion  the  new  force. 


SIXTH    TREATISE. 


THE  MATERIAL  UNIVERSE. 

174.  Thi:  tarce  which  we  are  here  investigating  has  now 
Wen  pieeii  praueeding  from  ten  different,  but  always  special 
.^^ouixei^.  We  fi!iall  now  find  it  flowing  from  a  more  general 
source. ;  we  shall  seek  it  in  the  material  universe,  and  endea- 
vour to  ivsccrtiiin  something  of  the  great  and  important  part 
wliich  it  has  to  perform  in  nature. 

175.  Kvery  one  knows  that  there  are  many  persons  on 
whom  CUT  tain  .substances  produce  a  peculiar  effect,  generally 
tlisagreeablej  the  results  of  which  are  often  ludicrous.  I  do 
not  here  ulhule.  to  the  strange  fancies,  likings  or  dislikings, 
instinctively  tV'lt  by  pregnant  females.  But  when  we  see 
peo])le  11' ho  cannot  touch  ftir ;  others  who  cannot  look  at 
feathers ;  nay,  mme  who  cannot  endure  the  sight  of  butter, 
&C.J  &c.,  ^dtln>ut  feeling,  when  they  are  forced  to  do  these 
thing.'^,  ill  and  faint ;  we  might,  if  we  considered  a  single  case, 
iuacriljc  it  to  detective  education.  But  experience  has  shewn 
that  such  special  antipathies  always  return  in  the  same  form, 
and  with  reference,  in  each  case,  to  the  same  substances,  in 
tlie  moBt  widely  different  persons,  and  in  the  most  widely 
distant  countrieji.  This  proves  that  they  are  far  from  being 
alwajB  manifestations  of  ill-breeding  or  bad  manners ;  and 
that  they  must  proceed  from  some  special  cause,  whether  ob- 
jective or  suhjective ;   farther,  that  when  they  occur,  they 
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ought  not  to  be  treated  with  anger  or  scolding,  but  often 
deserve  to  be  attended  to,  and  carefully  investigated. 

Now,  accurate  observation  teaches  us,  that  these  strange  and 
often  violent  antipathies  chiefly  occur  in  persons,  who,  although, 
apparently  healthy,  are  more  or  less  sensitive  ;  and  that  they 
increase  in  force  and  in  variety  as  the  persons  who  experience 
them  are  more  sickly,  and  subject  to  nervous  disorders,  spasms, 
and  similar  affections.  This  went  so  far  in  Mile.  Sturmann, 
for  example,  that  she  sometimes  could  not  touch  a  key  or  a 
lock,  without  her  fingers  and  hands  being  paralysed  by  spasm, 
although,  at  the  time,  she  was  able  to  go  about,  as  a  healthy 
person  does,  in  the  house,  in  the  garden,  or  through  the 
streets. 

In  my  multi£Burious  researches  with  very  sensitive  persons, 
I  soon  observed  that  there  was,  in  such  antipathies,  something 
in  common,  and  some  agreement,  which,  if  pursued  and  com- 
pared, would  certainly  give  a  hope  of  reducing  the  phenomena 
to  a  relation  of  cause  and  effect,  and  thus  enable  us  to  ap- 
proach nearer  to  the  common  but  more  hidden  natural  cause 
which  produced  them.  I  found  that  certain  special  sensations 
always  presented  themselves,  and  that,  when  I  only  took  care 
clearly  to  ascertain  the  feelings  of  the  patient,  and  reduced 
them  to  a  common  nomenclature,  the  apparent  variety  might 
be  reduced  to  a  few  which  were  constantly  observed.  And  I 
soon  found  that  these  few  might  be  brought  under  certain 
roles.  They  consisted  of  sensations  of  apparent  heat  or  cold 
in  different  substances  of  the  same  temperature ;  in  decidedly 
agreeable  or  unpleasant  feelings,  the  latter  reaching  to  the 
point  of  exciting  spasm  ;  in  sensations  of  pulsative  pricking, 
and  of  dragging ;  and  in  painless  tonic  spasms. 

In  the  second  of  these  treatises,  whidi  treats  of  the  force 
residing  in  crystals,  I  have  shown,  that  in  Mile.  NOWOTNY, 
the  last-mentioned  effect,  namely,  painless  tonic  spasms,  was 
produced  by  the  emanation  from  the  poles  of  the  axes  of  crys- 
talline bodies,  and  that  the  power  of  exciting  the  spasms  was 
found  in  different  degrees  of  energy  in  different  substances, 
but  was  never  absent  in  those  which  appear  in  detached  crys- 
tals, whether  they  were  simple  bodies  or  of  highly  complex 
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compo^itioiL  This  kind  of  senMttion  has  therefore  been,  to  a 
certain  extent,  discussed,  and,  for  the  present,  settled.  We 
hare  Btillj  therefore,  to  examine  those  of  apparent  difference  of 
temperature  ;  those  which  are  simply  disagreeable  or  offensive; 
and  the  ftpjmrently  mechanical  agitations  ofpulsative  pricking^ 
&c.     Some  of  these  we  shall  now  proceed  to  test. 

Amou^  these  sensations,  some  were  experienced  by  healthy 
persaoi* ;  but  the  highly  sensitive  perceived  them  all,  more  or 
le^s  ^trongEy  according  to  the  nature  of  their  disease,  and  its 
actual  inte unity  at  the  time. 

I  \va,^  lirst  induced  to  make  researches  in  this  direction  by 
obst^rvingj  iu  Mile.  NowOTNY,  that  all  amorphous  bodies, 
whicli,  as  we  know,  do  not  possess  the  peculiar  action  of 
crystal,  yet  generally  caused  a  disagreeable  sensation,  and 
sometiiije?*  also  one  of  heat  or  cold.  This  property  adhered 
pretty  uuifbrmly  to  certain  substances,  and  was  of  different 
degrees  ot"  strength  in  different  bodies.  Where  I  formerly 
*saw  the  cnstalline  force  arising  from  the  nature  of  the  mode 
of  aggregation  of  the  molecules,  I  now  saw  something  dyna- 
mic, of  annther  kind,  proceeding  from  matter,  as  such.  The 
natiu  c  aiKi  the  form,  therefore,  of  substances,  exhibited  strongly 
marked  dit)erences  in  their  action  on  other  bodies. 

176*  ^Siuce  something  obviously  lay  here  concealed,  which 
eould  not  but  be  of  interest,  whether  in  reference  to  physiology 
or  to  ]khysic3,  I  took  the  trouble,  which  was  certainly  not 
gmall,  to  umj  as  to  the  power  of  exciting  a  disagreeable  or 
offensive  sensation,  more  than  600  substances;  in  &ct,  the 
greater  number  of  the  chemical  preparations  in  my  collection. 
It  appeared  that  the  power  had  very  distinct  degrees  of  energy, 
and  tliat  the  patient  could  distinguish  these  so  acutely,  that 
8he  wa^  able  to  assign  to  each  substance  its  proper  place  in 
the  iseriei*,  between  two  others.  She  did  this  with  so  much 
precision  and  certainty,  that  when  I  showed  her  the  substance 
whteh  she  had  arranged,  three  or  four  days  afterwards,  she 
aij&igned  to  them  exactly  the  same  relative  places  as  on  the 
first  oecfl^ion.  It  is  obvious  that  she  could  neither  recognise 
nor  understand  the  nature  of  so  many  bodies,  most  of  which 
were  white  powders.     But  these  sensations  were  to  her  quite 
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as  distinct  as  ours  can  be  in  distingaishing  shades  of  colour  by 
our  eye,  or  harmonious  and  discordant  sounds  by  the  ear.  If 
we  ftirther  consider  that  in  Mile.  Nowotny  this  sense  was 
deficient  in  that  exercise  by  which,  in  their  daily  use,  sight, 
hearing,  and  the  other  senses  acquire,  during  a  long  life  and 
by  degrees,  their  perfect  developement  and  sensibility  ;  which 
exercise  we  know,  from  physiology,  to  be  of  preponderating 
influence  on  the  clearness  and  distinctness  of  our  sensual  per- 
ceptions ;  we  may  form  some  idea  of  the  extraordinary  internal 
acuteness  which  must  belong  to  this  peculiar  and  probably 
morbid  sensitiveness.  These  considerations  will,  in  the  sequel, 
serve  to  explain  many  things  as  yet  involved  in  complete  ob- 
scurity. 

177.  The  investigation  had  hardly  reached  so  far  as  to 
enable  me  to  classify  a  dozen  substances  among  themselves, 
when  I  could  perceive  a  law  developing  itself.  The  bodies 
arranged  themselves  according  to  their  electro-chemical  order, 
but  in  such  a  way,  that  the  most  powerfully  electric  stood  at 
the  top  of  the  list,  the  indifferent  bodies  at  the  bottom,  without 
distinction  of  their  polar  opposition.  I  cannot  inflict  on  the 
reader  the  whole  list  of  more  than  600  substances,  but  I  shall 
extract  a  few.  The  most  active  substances,  which  stood  high- 
est, were  oxygen,  sulphur,  caffeine,  sulphuric  acid,  potassium, 
phosphorus,  sodium,  selenium,  iodine,  cinnabar,  lead,  potash. 
Between  the  numbers  30  and  110  stood  bismuth,  arsenic,  mer- 
cury, morphine,  zinc,  iodide  of  potassium,  tellurium,  bleaching 
powder,  chromium,  lithium,  purple  of  cassius,  oxide  of  nickel, 
tin,  iridium,  nickel,  alcohol,  chlorine  gas.  Between  200  and 
400  were  found  paraffine,  rhodium,  acroleine,  piperine,  kreo- 
sote,  sea  salt,  quinine,  brucine,  cantharidine,  strychnine,  crys- 
tallisable  acetic  acid.  From  500  to  600  stood,  among  others, 
cinchonine,  quartz,  hippuric  acid,  mastic,  chalk,  gum,  almost 
all  vegetable  acids,  sugar,  sugar  of  milk,  mannite.  At  the 
lower  end  of  the  series  were  palladium,  platinum,  copper,  iron, 
gold,  amber,  water.  These  last  were  almost  indifferent  to 
MUe.  NowOTNT.  With  a  few  exceptions  among  the  rarer 
metals,  which  probably  were  not  quite  pure,  all  the  highly 
polar  substances  appeared  at  one  end,  the  indifferent  at  the 
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otheT,  Among  the  latter,  iron  alone,  with  its  magnetic  sua- 
ccptibilit)%  was  an  exception.  But,  strangely  enough,  the 
patient  could  not  discover  any  distinction  between  the  positive 
and  negative  substances,  although  at  last  I  tried  to  explain  to 
her  the  imp^>^tant  difference,  and  thus  purposely  directed  her 
attention  to  it.  Oxygen,  sulphur,  and  phosphorus,  ranked 
along  with  iK»ta8sium  and  sodium. 

178.  TliiH  comparison,  which  cost  a  whole  week's  labour, 
was  carried  out  while  the  patient  was  perfectly  conscious  and 
clear.  I  now  tried  to  control  it  by  observations  made  on  her 
in  the  intelligible  cataleptic  state.  When  I  brought  near  to 
her  in  this  Ht4ite  any  substance,  it  acted  on  her.  The  indiffe- 
rent bo<liet4j  if  not  crystallised,  affected  her  but  slightly ;  those 
ataiidiiig  towards  the  middle  of  the  series  caused  restlessness 
in  the  Iiand  ;  those  lying  higher  excited  trembling  and  spas- 
modic ccnitraction  of  the  hand;  and  with  substances  at  the  head 
of  the  Hatj  3Uch  as  sulphur,  caffeine,  galena,  iodine,  cinnabar, 
and  minerftlrt  such  as  heavy  spar,  fluor  spar,  iron  pyrites  or 
g)'p3UTn,  wliich  also,  although  not  in  detached  crystals,  stood 
at  nearly  the  same  point  of  the  series,  the  whole  arm  was 
seiacd  with  such  violent  spasm,  that  it  was  raised  mechani- 
efilly,  like  tfie  galvanised  limb  of  a  fix)g,  and  flung  away  the 
body  l}^ng  on  the  hand.  It  then,  as  in  all  cataleptic  cases, 
continued  rigidly  fixed  in  this  constrained  position.  These 
testing  exjitriments  prove,  that  the  unknown  action  of  these 
1)odiea  on  the  cataleptic  patient  was,  qualitatively  and  rela- 
tively to  tlie  power  of  different  bodies,  exactly  the  same  as 
when  &hc  was  in  her  ordinary  state,  but  that  quantitatively  the 
effect  waa  considerably  increased.  That  which,  when  she  was 
conBcioufi,  produced  only  a  very  unpleasant  sensation,  excited 
the  moat  %Holcnt  spasm  when  she  was  in  the  cataleptic  state. 
When  she  awoke,  after  some  time,  firom  this  state,  and  became 
eonscioiL'^^  she  regularly  complained  of  pain  and  weariness  in 
one  arm  ;  and  this  was  always  the  arm  with  which  the  ex- 
peri  ntents  liad  been  tried,  although  she  retained  no  conscious- 
neea  of  them,  and  was  never  informed  that  we  had  made 
such  experiments.  The  spasms  were  therefore  accompanied 
with  violent  excitement  and  exertion,  which  left  a  feeling  of. 
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exhaustion  and  fatigue.  From  all  this  we  may  cotifidLuitly 
conclude,  that  aU  solid  bodies  in  contact  with  this  sensitive  pa- 
tienty  excite  feelings  of  a  peculiar  kindy  differing  in  degrem  of 
intensity  according  to  the  chemical  nature  of  the  substances, 

179.  I  frequently  noticed  the  remarkable  fact,  that  Home.  of 
these  bodies,  even  before  they  actually  touched  her  haiiJ^  and 
while  I  still  held  them  over  it,  began  already  to  excile  rest- 
lessness. On  attending  more  closely  to  this,  I  found  that 
many  substances,  even  when  I  only  laid  them  on  the  bed  near 
her  hand,  were  yet  able  to  produce  an  effect  on  the  jjaticnt. 
Such  bodies  were  sulphur,  galena,  fluor  spar,  rock  salt,  ciiiua- 
bar,  tin  in  grains,  gypsum,  arsenic,  sal  ammoniac,  pnifisiate  of 
potash,  antimony,  telluric  acid,  wolfram,  apatite,  cele^tinej 
white  lead  ore,  cyanide  of  potassium,  sulpho-cyaidde  of 
potassium,  orpiment.  The  hand  near  which  they  lay  began 
to  tremble,  the  motion  increased,  and  fr^uently  iN^eame 
so  great,  that  the  hand  touched  the  substance,  when  it  Hang 
the  body  away,  or  became  violently  affected  with  .spasm, 
— ^It  was  therefore  obvious,  that  even  amorphous  hodivA,  if 
only  of  a  decided  electro-chemical  character^  acted  at  .^eitslble 
distances. 

180.  In  order  to  ascertain  how  these  bodies  would  net  on 
the  patient  in  her  ordinary  conscious  state,  I  repeated  the 
experiments  on  the  following  morning,  at  an  hour  wlieti  dhe 
usually  felt  better  than  at  any  other  time.  But  filie  felt 
nothing,  in  often-repeated  trials,  from  these  bodies  when  merely 
laid  near  her  hand.  She  closed  her  eyes,  and  covered!  theTo 
up  herself,  to  be  quite  sure  that  she  really  felt  notliing  when 
those  substances  were  brought  very  near  to  her  hand^  wliich 
the  evening  before  had  caused  contraction  and  spasms,  but  in 
vain ;  she  could  never  tell  whether  they  were  near  or  more 
distant ;  and  only  after  contact  did  the  unpleasant  sensations 
arise,  which  she  perceived  from  these  bodies  in  her  conscious 
state.  The  cataleptic  state  is  therefore  a  condition  whicJi  exalte 
to  a  very  great  degree  the  sensitiveness  of  patients  to  vAtrtmn 
unknown  properties  of  substances  ;  and  these  substancet^  must 
possess  some  unknown  power,  in  virtue  of  which  they  affect 
cataleptics,  even  at  some  distance,  in  a  manner  analof,^ou8  to 
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that  in  which  they  act  on  the  same  patients  in  the  consdous 
Htftte,  when  in  actual  contact  with  them. 

180*  I  soon  afterwards  extended  these  observations  further, 
bj  means  of  M\h.  Maix.  She  found  most  of  the  bodies  which 
I  placed  in  her  hand  warm  or  cold,  as  I  have  already  men- 
tioned. But  along  with  these  sensations,  which  she  only  felt 
on  contact,  and  at  the  surface  of  the  substances,  she  perceived 
another,  namely,  coolness  in  the  form  of  a  cool  aura,  (analo- 
gous to  the  eftcct  of  the  positive  electric  discharge  from  a  point 
on  healthy  pet^ons,)  which  was  diffused  by  many  bodies.  Such 
a  body  was  Butphur.  When  I  placed  a  bit  of  sulphur  in  her 
band^  slie  perceived,  besides  the  warmth  felt  at  the  points  of 
contact,  a  ctoolncss  which  diffused  itself  over  her  whole  person, 
like  a  cool  ze]jh  vr.  This  soon  extended  from  the  hand  over 
the  arm  to  the  face,  and  was  felt  in  the  other  hand,  from  which 
it  passed  to  the  other  arm.  It  then  forced  its  way  through 
her  dre?i^  to  the  chest;  at  last  it  flowed  through  the  bed- 
clothes, and  the  whole  abdomen ;  and,  finally,  the  feet  were 
affected  by  the  cool  emanation  derived  from  the  sulphur. 

182.  I  jiut  the  sulphur  in  an  open  tumbler  with  thin  bot- 
tom, which  I  laid  on  the  patient's  hand.  She  thus  held  the 
Bulphur  \vni1ioat  touching  it,  and  was,  at  the  same  time,  as  I 
hoped,  protected  fit)m  direct  radiation  fit)m  it.  The  tumbler 
alone  felt  wann,  without  any  further  emanation.  As  soon^ 
however,  a-^  the  sulphur  was  introduced,  while  the  surface  of 
the  ghis:3  in  contact  with  the  hand  continued  warm,  as  before, 
a  cool  aura  flowed  fix)m  the  glass  on  all  sides,  and  spread  over 
her  hand.  1 1  Bcemed  also  to  flow  fit)m  all  those  parts  of  the 
under  J^urfacc^  of  the  glass  which  were  not  in  contact  with  the 
hand ;  to  fall  down  from  the  sides  of  the  tumbler,  and  to  over- 
flow itB  uppr  edge,  falling  down  on  the  hand.  But  this  cool- 
ness, as  it  ai)|>eared  to  pass  through  the  glass,  was  now  fieur 
more  gralefti!  to  the  patient  than  from  the  sulphur  by  itself. 
It  seemed^  she  said,  finer,  more  transparent,  purer,  more  ethe- 
riaL  It  soon  penetrated  through  the  whole  hand,  which  it 
rendered  lold  and  stiff;  and  this  effect  lasted  a  long  time  after 
tht  glass  was  removed.     It  was  then  sensible  in  the  fece,  the 
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other  hand,  and  elsewhere.    Gypsum  produced  the  same  effect 
as  sulphur. 

183.  After  I  had  removed  the  sulphur  from  the  glass,  and 
when  I  had  laid  it  for  a  moment  on  a  table  near  the  bed,  while 
I  prepared  another  experiment,  MUe.  Maix  soon  after  told 
me,  that  she  perceived  the  effect  of  the  sulphur  from  where  it 
lay.  I  now  removed  it  to  more  than  three  feet  distance,  but 
she  still  felt  it  Even  at  six  and  a  half  feet  she  still  observed 
traces  of  cooling  influence  from  a  piece  of  sulphur  about  as 
large  as  a  finger.  I  next  prepared  a  surface  of  sulphur  about 
eight  inches  square,  or  nearly  half  a  square  foot,  by  attaching 
closely  on  a  board  six  rods  of  sulphur,  such  as  are  here  used  for 
burning  in  wine  casks,  for  the  purpose  of  consuming  the  oxy- 
gen of  the  air.  With  this  extemporised  apparatus,  I  could  go 
gradually  as  far  as  the  room  permitted  me,  about  twenty-four 
feet  from  the  patient,  who  still  felt,  even  at  that  distance,  a 
feeble  though  distinct  cool  aura  flowing  upon  her  from  the 
surface  of  sulphur.  At  this  distance,  the  sensation  was  exactly 
like  that  caused  by  the  point  of  a  large  rock  crystal,  or  by  an 
open  magnet,  although  the  influence  of  the  two  last  was  more 
powerftd. 

184.  As  sulphur,  when  in  contact,  caused  a  sensation  of 
warmth,  I  next  tried  a  substance  which,  on  contact,  appeared 
cold.  Such  a  body  was  oil  of  vitriol.  When  it  was  given  to 
her  in  the  glass,  she  felt  intense  cold.  But  also,  when  removed 
from  her,  even  to  the  distance  of  several  paces,  it  difiused  a 
cool  aura.  Nitric  acid  felt,  through  the  glass,  equally  cold  to 
her  hand ;  but  its  action,  at  a  distance,  extended  half  as  far 
again  as  that  of  the  sidphuric  acid. 

185.  I  had  now  to  try  bodies  which,  on  the  hand,  were 
neither  warm  nor  cold,  but  indifferent.  Such  were  paraffine 
and  cane  sugar.  But  both  of  these  produced  a  cool  aura  when 
removed,  the  former  to  six  and  a  half  feet,  the  latter  to  nearly 
forty  inches. 

186.  I  now  went  through,  with  MUe.  Maix,  a  number  of 
the  most  different  bodies,  to  obtain  confirmation  and  extension 
of  what  I  had  observed  of  this  peculiar  phenomenon.  A  jar 
of  oxygen  gas  was  felt  by  her  peculiarly  hot  (boiling  hot,  as 
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jilid  4aid)f  soon  rendered  her  hand  and  arm  rigid  and  contracted 
by  spaam^  waa  luglily  offensive  to  her,  and  diffused  a  cool  aura 
from  a  di^tanoe  of  about  twenty  inches.  So  small  a  quantity 
(by  weight)  oi'  an  energetic  substance,  in  which,  though  in  a 
more  diluknl  form,  we  constantly  live,  sufficed  in  this  case,  as 
ill  that  of  Mile,  NowOTNY,  to  produce  a  very  strongly-marked 
effect !  I  hady  in  a  glass  tube  0.8  of  an  inch  wide,  and  closed 
hemietie^lly  at  both  ends,  some  chromic  acid.  MUe.  Maix 
felt  it,  through  the  glass,  burning  hot,  but  diffusing  a  cool 
Hura  G\^u  III  w  distance  of  ten  or  more  feet.  Phosphorus, 
under  water  m  a  bottle,  felt  like  sulphur,  only  not  so  strongly, 
csooling,  and  diffusing  a  cool  aura  at  ten  feet.  Selenium  was 
likt*  flulpbiirj  and  some  small  pieces  diffused  a  cool  aura  at 
twenty  feet*  Tellurium  acted  very  like  sulphur,  and  the  cool 
emanation  was  felt  as  far  off  as  the  room  allowed  me  to 
remove  it.  Charcoal  had  like  effects,  but  in  a  very  much 
weaker  degree.  An  empty  glass  on  the  hand  felt  warm  without 
aura.  But  wlien  I  closed  it  with  a  watch-glass,  a  cool  breath, 
as  it  were,  de*5ei  aded  on  the  hand.  When  I  removed  the 
watcU-glaj^s  the  coolness  ceased.  It  was,  therefore,  the  inclosed 
air  whieh  produced  the  cool  sensation.  This  experiment, 
repeated  in  many  various  forms,  always  gave  the  same  result. 
The  oxygen  of  the  air,  when  shut  up,  and  warmed  by  the 
hand,  hatl,  no  doubt,  acquired  a  preponderance  in  its  action  on 
the  patientj  over  the  external  colder  air,  which  was  constantly 
deacending ;  and  as  the  oxygen  was  here  the  most  active  sub- 
stance, nay,  is  probably  of  all  substances,  in  this  respect,  the 
moat  energetieally  active,  a  very  slight  rise  of  temperature, 
the  effect  of  wliich  we  have  already  seen  in  §  177,  was  suffi- 
cient to  produce  a  sensible  effect. 

187.  Almost  all  metals  felt  warm  to  the  hand,  but  all  also 
)  ielded  tlie  emanations  which  the  patient  called  cool  air.  In 
the  order  of  their  energy  they  were  nearly  thus  :  chromium, 
osmiora,  uiekel,  iridium,  lead,  tin,  cadmium,  zinc,  titanium,* 
mercury,  palladium,  copper,  silver,  gold,  iron,  platinum.     A 

•  If  tliifi  wae  the  ^-called  metallic  titaniam,  occurring  in  coppcr-Iike  cubes 
ill  i^ertiiiii  alugSj  it  Jiiui  lately  been  shown  to  contain  also  carbon  and  nitrogen. 
— W,  G. 
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thin  copper  plate,   of  nearly  eight  hundred  square   iucheis^ 

placed  near  and  opposite  to  the  bed  of  the  patient,  cauat^d  the 

sensation  of  a  lively  current  of  fresh  cool  air,  which  by  ik  ^rrec^ 

seemed  to  penetrate  the  whole  bed,  and  was  very  agrecuible  to 

the  patient.     A  zinc  plate  of  the  same  size  produced  a  eiiiiilar 

eflfect,  but  not  so  powerfully.   Plates  of  lead  and  iron  weru  still 

weaker.     On  the  other  hand,  when  I  held  towards  the  patient 

a  mirror,  with  the  back,  that  is,  the  metallic  surface  neiirest  to 

her,  the  action  on  her  was  very  powerful.     But  it  jvm  far 

more  powerful  when  the  glass  surface  was  turned  towarr  [s  hvr. 

The  radiation  from  the  polished  metal,  through  the  gUiss, 

diffused  that   etherial   and    delightfiil  coolness  descrilK-d  in 

§  182  as  proceeding  from  sulphur  and  gypsum,  also  tlirouf^h 

glass.     She  felt  her  whole  person,  from  head  to  foot,  pervaikd 

by  a  pleasurable  sense  of  comfort. 

188.  I  made  some  less-extended  experiments  with  iTlltj, 
Sturmann,  but  the  results  were  sufficiently  decisive  to  yield 
positive  confirmation  of  the  former.  She  felt  oxygen  ga«j  on 
contact  with  the  containing  bottle,  very  hot;  sulphur,  selenium, 
iodine,  bismuth,  chloride  of  gold,  iridium,  purple  of  Cai«siii3, 
and  morphia,  on  the  hand,  all  warm ;  antimony,  mercurj',  zinc, 
copper,  tellurium,  lunar  caustic,  gold,  lead,  tin,  iron,  werti  all, 
in  different  degrees,  cold.  Potash  yielded  uncertain  results. 
She  found  crystals  of  calcareous  spar,  doubly  refracting 
Iceland  spar,  arragonite,  tourmaline,  and  rock  crystal,  at 
one  pole  warm,  at  the  other  cold.  I  tried  her  with  aiu  faciiS 
of  half  a  square  foot  of  sulphur,  lead,  zinc,  iron,  tin,  copiM^r^ 
silver,  and  gold ;  all  of  which  gave  out,  at  forty  inches  dis- 
tance, emanations  varying  from  hot  to  warm,  tepid,  ami  cckjI. 
Palladium  diffused  a  delicate  cool  aura,  flowing  from  it  on  all 
sides.  When  I  found  her  in  the  cataleptic  state,  and  jjliiced 
sulphur,  selenium,  tellurium,  mercury,  in  a  bottle,  antiiiinny 
or  zinc  in  her  hand,  she  struck  out,  like  Mile.  Nowotny  (§  1 7H)^ 
and  hurled  the  objects  to  a  distance.  But  when  I  placed 
them  near  her  hand,  it  began  to  tremble,  drew  itself  slowly  away, 
and  was  partially  convulsed,  exactly  as  with  Mile.  Nowlitnt 
(§179). 
189.  Mile.  Atzmannsdorfer  felt,    on  contact,   sulphiiTi 

K 
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BelenJum^  iron  pyrites,  antimony,  zinc,  lead,  Egyptian  jasper, 
common  ealt,  alum,  potash,  and  brucine  cold ;  but  platinum, 
silver,  bar  iron,  copper,  gold,  and  mercury  warm ;  gypsum, 
fluor  spar,  iron  pyrites,  alum,  tellurium,  lead,  conunon  garnet, 
and  gallic  acid,  yielded  a  cool  aura  fix)m  some  distance.  This 
aura  ai>ptiaTed  to  flow  upon  her  fix)m  all  sides. 

Idil  M.  Sc'HUH  felt,  on  contact,  roll  sulphur  and  the  powder 
of  sulphur  I'qually  warm.      Oxygen  gas,  iodine,  bromine, 
t!oppemickel,  cyanide  of  gold,  cyanide  of  potassium,  felt  warm, 
and  soon  caused  headache,  which  by  degrees  became  intoler- 
able.    He  aiTanged  in  a  series,  proceeding  from  cold  to  warm, 
according  to  iiis  sensations,  the  following  minerals :  iron  pyrites, 
fluor  spar,  calcareous  spar,  specular  iron  ore,  staurolite,  rock 
caystal,  tungstftte  of  lime,  shorl,  sandy  calcareous  spar  from 
Fontainebltjau,  heavy  spar,  topaz,  rock  salt,  analcime,  felspar. 
In  blue  vitriol  and  carbonate  of  soda  he  perceived  points  which 
diffused  coolness.      In  order  to  prevent  self-deception,  he 
wrapped  them  in  paper,  and  tried  them  again.     To  his  satis- 
faction he  found,  on  uncovering  them,  that  he  had  fixed  on 
precisely  the  same  points.     He  perceived  distinct  coolness 
at  ten  inclu's  from  slices  of  sulphur  and  from  a  thin  layer  of 
oxalic  acid ;  and  warm  emanations  at  the  same  distance  from 
leaved  half  a  square  foot  in  surface  of  tin,  lead,  copper,  silver, 
and  gold.     He  also  found  silver  and  gold  coins,  and  steel  tools, 
warm,  when  he  held  his  hand  over  them  at  a  certain  distance. 
He  could  not  long  endure  the  efiect  of  standing  before  a  large 
cheval  glas^.     Its  emanations  caused  headache,  stupefaction, 
and  pain  of"  .stomach ;  and  if  he  stood  with  his  back  towards 
the  glass,  these  painfrd  sensations  attacked  him  much  more 
rapidly.     Hu  tried,  some  hours  afterwards,  the  same  experi- 
ment with  a  large  mirror,  fixed  on  the  wall  of  the  room  ;  the 
same  sensations  now  returned  sooner,  and  were  more  powerful. 

191.  M.  Studer  grasped  in  the  hollow  of  his  hand  a  num- 
ber of  substances,  or  held  them  near  his  eyes,  with  which  he 
could  even  more  sensitively  distinguish  the  cool  or  warm 
sensation  produced.  He  found,  in  this  way,  without  contact, 
that  sulphur,  iron  pjnites,  gypsum,  tellurium,  bleaching  powder, 
persulphate  of  iron,  sulphuret  of  potassium,   binoxalate   of 
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potash,  seignette  (rochelle)  salt,  rock  crystal,  sugar,  di£Fiised 
coolness ;  while  gold,  silver,  copper,  tin,  lead,  zinc,  potassium, 
solution  of  potash,  diffosed  wannth. 

The  carpenter  Klaibeb  felt,  at  ten  inches,  a  cool  aura  &om 
sulphur,  sulphuric  add,  gypsum,  rock  crystal,  &c. ;  and  a 
warm  aura  from  gold,  silver,  copper,  tin,  lead,  zinc,  solution 
of  potash,  &c. 

Many  other  persons,  who  came  to  visit  me,  were  tried  with 
these  substances ;  and  I  went  through,  with  these  persons,  a 
comparison  of  some  bodies.     At  last  I  found  reason  to  regard 
two  selected  substances,  as  representatives  of  all  the  rest,  in 
their  two  chief  divisions  of  cool  and  warm.     These  were  sul- 
phur and  gold.     I  had  a  surface  of  half  a  square  foot  of  each 
always  at  hand.     Almost  all  the  persons  tried  declared  unani- 
mously, when  I  caused  them  to  hold  the  hand  near  those 
surfSftces,  at  a  distance  of  an  inch  or  thereabouts,  that  the 
sulphur  diffused  coolness,  the  gold  warmth.     I  am  permitted 
to  name  some  of  these  persons.     M.  Kotschy,  the  celebrated 
oriental  traveller,  perceived  both  sensations  vividly.     Without 
having  heard  any  thing  of  the  matter,  he  complained  of  a 
peculiar  pricking  sensation  from  the  sidphur,  even  without 
oontact,  like  that  of  little  star-shaped  points  over  his  hand. 
Dr.  Fenzl,  the  distinguished  botanist,  perceived  the  difference 
of  cold  and  warmth  between  salphur  and  gold  very  plainly. 
Mr.  Inclbdon,  an  English  gentleman  residing  in  Vienna,  not 
only  felt  this  most  vividly,  but  also  described  the  pricking 
caused  by  the  sulphur  as  much  resembling  that  experienced 
^fi^hen  the  hand,  has  been  asleep,  as  it  is  called,  and  when  the 
restoration  of  its  sense  of  feeling  is  so  nearly  completed  that 
only  a  few  scattered  prickings  are  felt. 

192.  These  phenomena  present,  hitherto,  a  variable  mixture 
of  results ;  but  in  the  midst  of  this  apparent  inconstancy,  we 
can  perceive  something  which  is  very  constant.  The  variation 
occnrs  in  the  nature  of  the  sensation,  whether  cool  or  warm, 
which  the  same  substance  excites  in  different  individuals. 
This  part  of  the  subject  requires  a  separate  examination.  I 
therefore  exclude  it  from  my  concluding  proposition,  reserving 
it  for  an  early  opportunity,  and  here  only  lay  down  with  con- 
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fidence  the  general  and  constant  factj  that  all  the  bodies  tried 
net  ofi  mfwitwe  jmrsonSy  so  as  to  excite  foelings  of  an  apparent 
f*fi/riff/fi  of  t4*7n/H^raturej  whether  the  sensation  be  cool  or  warm. 

But  I  WHi^  enabled,  more  clearly  than  with  any  of  the  persons 
yet  mentioned  in  this  section,  to  throw  light  on  these  pheno- 
mena, witli  the  help  of  Mile.  Reichel  ;  and  to  bring  them  to 
such  a  degree  af  distinctness,  that  I  might  pass  over  all  that  I 
made  out  by  iinmns  of  other  sensitives,  were  it  not  that  such 
obeenrations,  fr^^m  their  very  nature,  can  only  acquire  stability 
by  a  large  number  of  the  most  varied  repetitions.  Mile. 
Reichel  was  i^o  kind  as  to  spend  some  time,  as  a  guest,  at  my 
country  sejit,  Rcliloss  Reisenberg,  near  Vienna ;  and  this  gave 
rae  the  n]>portiuiity  to  carry  out,  much  more  perfectly  wid 
reguhirly  than  I  could  in  the  houses  of  others,  a  large  number 
of  ex^KirimcntSj  with  the  help  of  physical  apparatus. 

193.  To  RMider  the  following  experiments  intelli^ble,  I 
must  prefix  .some  account  of  the  localities  of  my  house,  in  which 
they  wt^re  made*  The  so-called  castle  is  built  in  such  a  way, 
that  in  the  front  tivo  parallel  rows  of  nine  rooms  are  connected  by 
doors  so  tiB  to  yield,  when  the  doors  are  opened,  in  each  row  a 
continuous  straight  line  of  160  feet.  As  there  is  at  each  end  a 
balcony,  ten  feet  wide,  and  the  doors  of  the  balconies  are  in 
the  same  tine  a.H  the  rest,  I  had  a  straight  line  of  180  feet  from 
otie  balcony  to  the  other,  in  which  the  air  was  tranquiL  When 
it  was  necessary  to  use  long  wires,  they  could  be  carried 
through  the  second  row  of  rooms,  so  as  to  give  conveniently 
a  length  of  aljout  365  feet.  I  placed  Mile.  Reichel  at  the 
end  of  one  of  tlte  exterior  rooms,  and  tried  experiments  on  the 
distance  at  which  diflferent  bodies  acted  on  her.  And  first,  in 
order  to  have  some  kind  of  measure,  I  used  magnets.  With 
a  small  horse-shoe,  having  limbs  of  two  and  a  half  inches,  it 
was  necessary  to  go  to  the  distance  of  nearly  eight  and  a  half 
feet  before  the  effect  disappeared.  Another,  with  limbs  of 
about  eight  inches  long  and  one  and  a  half  broad,  I  had  to 
carry  to  the  distance  of  60  feet.  A  heavy  nine-bar  horse-shoe, 
supporting  at  that  time  more  than  forty  pounds,  acted  on  her 
until  1  reached  the  distance  of  one  hundred  feet,  the  length 
of  ai]t  rooms.     Comparative  experiments,  with  a  bar  mag- 
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net  eighteen    inches   long,  yielded,    as  the  utmost  acting 
distance — 

For  the  positive  or  southward  pole,  76.5  feet. 

For  the  negative  or  northward  pole,  60 

194.  I  next  examined  the  soft  iron  bars,  which  served, 
arranged  in  a  parallelogram,  as  armature  for  this  bar  magnet 
when  in  its  case.  The  long  one  was  exactly  of  the  same  form 
and  size  as  the  magnet.  The  two  shorter  ones  had  the  same 
section,  but  only  one-fifth  of  the  length.  They  did  not  attract 
iron  filings,  when  separated  from  the  magnet,  and  were,  in 
short,  perfectly  unmagnetic.  Notwithstanding,  the  patient 
felt  the  action 


Of  one  end  of  the  long  bar  at 

76.5  feet 

Of  the  other  end  at        - 

65      ... 

that  of  the  cross  bars 

Of  one  end  of  each  at 

26.5   ... 

Of  the  same  end  of  both  together  at 

50      ... 

Of  the  other  end  of  each  at 

36.5   ... 

Of  the  other  end  of  both  together  at 

70      ... 

The  separate  and  unmagnetic  soft  iron  bars,  therefore,  acted 
nearly  as  powerftdly  on  the  patient  as  the  magnet,  and  must 
consequently  have  come,  in  regard  to  crystalline  force,  nearly 
into  equilibrium  with  it.  It  was  here  impossible  that  the 
patient  could  be  deceiving  herself,  as  one  might  at  first  sight 
imagine;  for  at  such  distances  she  coidd  not  possibly  tell 
which  bar  I  held  towards  her,  nor  whether  it  was  a  few  feet 
nearer  or  farther  off*,  and  all  her  statements  harmonised  per- 
fectly among  themselves,  and  thus  served  mutually  to  control 
each  other. 

195.  Three  days  afterwards,  during  menstruation,  her  sen- 
sitiveness had  much  increased.  I  repeated  the  measurements 
of  the  distances  at  which  magnets  aflfected  her.  But  this  time 
I  was  compelled  to  use  all  the  rooms  in  one  straight  line,  and 
both  balconies ;  and  when  I  had  thus  reached  a  distance  of  160 
feet,  she  felt  the  action  of  the  great  nine-bar  magnet  so  power- 
fully, that,  according  to  her  estimation,  twice  the  distance 
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would  no!  have  sufficed  to  attain  the  limit  of  the  influence. 

I  now  tried  half  a  square  foot  of  surface  of  slices  of  sulphur. 

Mile.  iLkix  had  felt  their  action  at  about  24  feet,  but  the  size 

of  her  room  did  not  permit  me  to  try  a  greater  distance.     But 

here  Iflle.  Reichel  felt  the  sulphur  to  difiuse  coolness  at  124 

feet    Astoniahed  at  thisj  I  tried  a  copper  plate  of  more  than  4 

iK|uare  feet.    It  diffused  warmth  to  the  distance  of  94    feet 

A  plate  of  irou,  6  square  feet,  was  felt  warm  at  146     , 

Thin  lead  foil^  of  tlie  aame  size,  at    75 

Tinfoil,  ...  ...  at    70     . 

Zinc  platCj  .**  ...  at    64     . 

Silver  paper  (genuine)  of  one  square  foot,  at        24 
Gold  ]mi>er  (genuine)  of  3  square  feet,  at  67.5  . 

An  electropboms  plate,  16  inches  in  diameter,  at  98 
A  mirrcjr  of  about  10.5  square  feet,  at  106 

A  email  bottle  of  oxygen  gas,  at  -  19     , 

A  number  of  other  mibBtances,  such  as  brass  utensils,  porce- 
laiu  vessels,  g\m^j  surfaces  of  stone,  coloured  paper,  boards  of 
woodj  lintin,  o]>en  or  shut  doors,  lustres  suspended  to  the  roof, 
trees,  human  iK'iugs,  lioifaes,  dogs,  cats,  approaching  her,  pools 
of  w^tcTf  especially  after  having  been  long  exposed  to  sun- 
shine ; — in  shorty  all  and  every  thing  of  a  material  nature, 
acted  on  herj  diffui^ing  m  some  cases  warmth,  in  others  cool- 
ness ;  and  many  tilings  acted  so  strongly  as  to  attract  her 
attention  and  annoy  her;  others  so  feebly,  that,  becoming 
accustomed  to  them,  she  no  longer  regarded  them. 

196.  This  a^toTJifthing  phenomenon,  namely,  that  a  human 
being  distinctly  perceived  a  metallic  plate,  gold  paper  or  tin- 
foil j  without  seeing  tliem^  at  the  distance  of  100  feet  or  more, 
surprised  me  so  niucli,  that  I  could  not  suppress  expressions 
of  wonder,  at  which  Mile.  Reichel  only  smiled,  as  she  had 
all  her  life  been  acciLstomed  to  it.  All  my  sensitives,  healthy 
or  otherwise^  had,  without  exception,  observed  the  same  thing, 
under  favourable  eirciirastances,  more  or  less  strongly  and 
distinctly,  and  in  a  more  or  less  extended  measure,  according 
to  their  indiWdual  sensitiveness.  It  was  obviously  nothing 
else  than  a  manifestation  of  the  often  mentioned  crystalline 
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force,  in  a  more  general  and  perhaps  altered  form.  The  eon- 
chidmg  proposition^  deduced  in  §  178  from  observations  on 
MUe.  NowOTNY  alone,  is  now  valid  for  all  the  persons  tried ; 
and  I  may  now  extend  it  as  follows : — 

All  solid  bodies  in  contact  toith  persons  sufficiently  sensitive, 
excite  peculiar  feelings^  differing  in  degree  according  to  their 
chemical  nature  ;  these  sensations  are  chiefly  those  of  an  appa- 
rent change  of  temperature,  such  as  cool,  tepid,  or  warm,  with 
which  a  pleasant  or  a  disagreeable  sensation  keeps  pace,  more 
or  less  uniformly.  Lastly,  these  re-actions  are  in  all  respects 
similar  to  those  prodticed  by  the  force  of  magnets,  crystals,  the 
human  hand,  &c. 

It  is  now  necessary,  in  order  to  demonstrate  the  identity  of 
the  cause  of  the  phenomena  just  described  with  the  crystalline 
force,  to  study  the  other  characters  of  that  cause. 

197.  Is  this  universally  difiused  influence  communicable  to 
other  bodies,  or  can  they  be  charged  with  it,  as  I  have  re- 
peatedly expressed  it,  without  however  thereby  meaning  to 
assert  that  it  is  material  ?  A  singular  observation,  which  I 
made  on  Mile.  Maix,  leads  to  the  answer  to  this  question. 
Her  sister.  Mile.  Barbara  Maix,  came  to  see  her.  This 
young  woman  was  apparently  healthy,  yet  suflFered  from  va- 
rious nervous  afiections.  She  took  hold  of  her  sister's  hand, 
and  had  hardly  done  so  when  she  started  back  trembling,  and 
let  it  go.  "  What  in  the  world  have  you  got  in  your  hand 
that  pricks  me  so  ?"  cried  she.  Now,  there  was  nothing  in 
the  patient's  hand ;  but  she  had  held  in  it,  immediately  be- 
fore, a  piece  of  sulphur.  And  when  this  effect  had  gradually 
disappeared,  it  coidd  be  renewed  at  pleasure,  as  often  as  she. 
Mile.  Maix,  held  a  piece  of  sidphur  for  a  short  time  in  her 
liand.  This  clearly  shewed,  that  the  power  of  exciting  a 
pricking  sensation  is  simply  the  result  of  a  transference  to  the 
hand  of  certain  unknown  properties  of  sulphur,  and  which  was 
capable  of  acting  on  a  second  hand,  similarly  sensitive  to  sul- 
phur and  other  like  substances.  When  I  held  sidphur  for 
acme  time  in  my  own  hand,  and  then  took  hold  of  that  of 
Mile.  Maix,  she  felt  the  same  sensation,  and  thus  discovered 
what  it  was  I  had  held. 
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198.  Direct  experiments  proved  this  more  decidedly.  I 
gave  to  Mile*  Maix  the  Grerman  silver  rod,  and  when  she  was 
accustomed  to  it,  I  caused  her  to  lay  it  down,  and  then  placed 
on  it  a  piece  of  sulphur.  After  a  few  minutes,  I  removed  the 
sulphur,  and  she  again  took  hold  of  the  rod.  She  instantly 
recognised  a  strong  impression,  the  same  as  was  always 
caused  by  sulphur ;  and  therefore  something  from  the  sulphur 
must  have  remained  in  the  rod,  which  adhered  to  it,  and  could 
be  perceived  by  the  hand  of  the  patient. 

199.  Experiments  with  Mile.  Reichel  gave  similar  results. 
I  first  repeated  that  experiment  made  by  the  sisters  Maix, 
witliout  telling  her  of  it.  I  held  in  my  hand  for  five  minutes,  a 
roll  of  sulphur.  I  then  laid  it  down,  and  with  the  same  hand 
took  hold  of  that  of  Mile.  Reichel.  I  had  not  held  it  long, 
when  she  tore  her  hand  away,  and  said  that  my  hand  was  full 
of  needles.  On  the  whole  surface  of  contact  she  felt  innumerable 
small  punetures ;  an  exact  confirmation  of  what  Mile.  Maix 
had  observed,  in  the  hands  of  two  difierent  persons,  and  a 
striking  indication  of  how  much  objective  reality  lies  at  the 
root  of  these  phenomena.  My  hand,  although  I  purposely 
refmined  from  touching  any  thing,  was  not  in  its  natural  state 
at  the  end  of  a  quarter  of  an  hour ;  but  still  felt,  although  in 
a  less  degree,  to  the  patient,  as  before.  It  had  therefore  re- 
ceived from  the  sulphur  a  charge,  which  it  retained  for  a  consi- 
derable time  J  and  which  was  only  slowly  dissipated. 

A  ]mir  of  steel  scissors,  which  by  itself  felt  warm,  was  laid 
for  a  time  on  sulphur,  and  then  taken  up  by  her.  The  scis- 
sors were  now  cool,  and  caused  the  pricking  sensation,  as 
above, 

A  glass  tube,  forty  inches  long,  by  itself  feebly  warm,  was 
covered  with  sulphur  at  one  end  for  a  minute,  and  the  other 
end  given  to  her.  She  found  it  now  very  cool.  Five  minutes 
afterwards  it  was  still  cool,  more  feebly,  but  quite  percep- 
tibly. At  the  end  of  half  an  hour,  it  had  recovered  its  original 
slight  warmth. — Another  glass  tube,  placed  in  contact  with 
the  outside  of  a  bottle  of  sulphuric  acid,  produced  the  same 
rifect. 

A  few  milligrammes   (  a  milligramme  =  one  sixty-fifth  of 
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a  grain)  of  caffeine  in  a  thin  glass  vessel,  laid  in  the  tube  for 
a  time,  and  then  removed,  left  the  tube  considerably  warmer 
than  before. 

My  younger  daughter,  Ottone,  laid  her  hand,  which  the 
patient  had  previously  tried,  on  several  folds  of  gold  paper. 
She  then  took  hold  of  the  hand  of  the  patient,  who  found  the 
hand  much  warmer.  After  three  minutes,  it  appeared  as  if  half 
the  effect  still  remained ;  after  seven  minutes  the  hand  had  ac- 
quired its  natural  state. 

A  glass  bottle,  fiill  of  powdered  gum,  by  itself  slightly  cool, 
was  placed  close  to  a  bottle  of  potassium  in  naphtha,  die  po- 
tassium being,  by  itself,  one  of  the  very  warm  bodies.  After  a 
few  minutes,  it  yielded  a  remarkable  sensation  of  cool  and 
warm,  and  it  appeared  as  if  a  part  of  the  gum  had  been  over- 
powered by  the  potassium,  while  another  part,  possibly  the 
interior,  had  remained  unaffected  in  the  given  time. 

Pure  gold  leaf  always  caused  a  strong  feeling  of  warmth  in 
this  patient.  An  empty  glass  bottle,  by  itself  slightly  cool, 
was  placed  on  gold  leaf,  and  turned  about  on  it  in  all  direc- 
tions, to  obtain  as  full  an  effect  as  possible.  She  now  felt  the 
bottle,  not  cool,  but  strikingly  warm.  The  warming  power 
of  the  gold  had  been  communicated  to  the  glass. 

Gypsum,  cold  by  itself,  was  held  for  some  time  in  my  right 
hand.  It  was  not  perceptibly  altered.  In  my  left  hand  it 
became  warm  to  her.  The  same  thing  happened  with  oxide 
of  copper,  cold  by  itself,  when  held  in  my  left  hand. 

I  covered  with  many  sticks  of  sulphur  a  bottle  of  potassium, 
in  naphtha,  itself  very  warm.  After  a  few  minutes  it  was  felt 
as  cold  as  it  had  been  formerly  warm.  The  sulphur  had  not 
merely  destroyed  the  apparent  warmth  of  one  of  the  warmest 
bodies,  but  had  also  communicated  to  it  its  own  cold.  This 
effect  lasted  for  several  minutes  after  the  separation. 

The  German  silver  rod,  by  itself  feebly  warm,  was  covered 
with  common  salt.  After  a  short  time  it  was  found,  when 
taken  out,  quite  cold.  Fluor  spar  was  now  laid  on  it,  which 
made  it  much  colder.  It  was  now  covered  for  a  minute  with 
sticks  of  sxdphur,  and  again  the  cold  sensation  was  found  more 
intense. 
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A  rod  of  siilplurr  was  laid  so  as  to  lean  against  the  potassinm. 
Wlien  Temoved,  it  was  much  less  cold.  If  left  longer  in  con- 
tactj  it  became  warm  in  some  parts,  cool  in  others.  When 
now  placed  for  a  time  in  my  left  hand,  it  lost  all  coolness ; 
and  when  I  had  lastly  wrapped  it  up  for  some  time  in  gold 
leafj  the  sulphur  liad  actuaUy  become  warm  to  the  patient 

200.  inie.  Atzmannsdorper  had  felt  copper  always  tepid. 
It  haijpeued  (»ne  tlay,  that  when  I  tried  it,  she  felt  it  cold.  As 
diia  did  not  agree  with  the  previous  observations,  I  was  sur- 
prised, and  endeavoured  to  ^scover  the  reason  of  it.  It  was 
a  smooth  tliin  plate,  and  lay  on  a  polished  table  of  walnut 
wood*  I  made  her  feel  the  table,  which,  in  all  parts,  she 
found  cool.  I  now  laid  the  copper  for  some  time  on  a  seat 
covered  with  &ilk.  When  she  now  touched  it,  it  was  tepid  as 
usaaL  I  then  laid  it  again  on  the  table.  In  five  minutes  it 
again  felt  cold.  I  fastened  it  next  between  the  cheeks  of  a 
small  vice ;  it  \ym  very  soon  again  warm.  But  as  soon  as  it 
was  left  for  a  little  on  the  table,  it  again  became  cold.  The 
great  mass  of  the  colder  table  had  obviously  overpowered  the 
siction  of  the  slight  copper  plate,  and  charged  it  with  the  cool- 
ing power,  whenever  it  remained  a  short  time  in  the  sphere  of 
action  of  the  waUiut  wood. — It  was  therefore  established,  by 
numerous  experiments,  that  the  peculiar  property  here  treated  of 
7i%ay  he  cammtini^aied  from  one  body  to  another  by  contact y  ex- 
ncify  liJc^^  the  cryatalline  force, 

201.  We  have  seen  effects  produced  at  a  distance  by  mag- 
neta,  crystals,  fingers,  heavenly  bodies,  &c.,  in  virtue  of  the 
new  force.  We  have  also  seen  that  bodies  in  general  acted 
at  a  distance  on  the  cataleptic  patients.  Miles.  Nowotny, 
Sturmann,  and  Atzmannsdorfer,  and  in  the  natural  state 
also  on  Miles,  M  Aix  and  Beichel.  The  question  now  arose, 
whether  thie  property  of  matter  in  general  could  be  communi- 
cated to  other  bodies  at  a  distance,  that  is,  without  contact  ? 
I  placed  Iieside  tlie  Grerman  silver  rod,  at  the  distance  of  three 
quarters  of  of  ari  inch,  a  rod  of  sulphur  of  equal  length.  After 
a  few  minuten,  the  rod  was  tried  by  Mile.  Eeichel.  Naturally 
causing  wamitl]  by  itself,  it  now  felt  quite  cold,  as  much  so 
as  if  it  had  Wen  in  actual  contact  with  the  sulphur.     After 
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four  minutes,  the  coolness  was  only  half  dissipated,  and  did 
not  disappear  under  a  quarter  of  an  hour. 

Blue  vitriol,  bruised  small  and  wrapped  in  paper,  was  laid 
at  the  distance  of  ten  inches  from  the  forty  inch  glass  tube, 
and  contact  avoided.  After  five  minutes  the  patient  examined 
both  ends  of  the  glass  rod,  which,  in  spite  of  the  considerable 
distance^  had  become  strikingly  cool,  an  effect  which  lasted 
for  several  minutes. 

I  learned  from  these  observations,  that  I  ought  not,  in  these 
deUcate  experiments,  to  use  my  own  hands,  on  account  of  their 
magnetic  force,  if  I  wished  to  avoid  complication  in  the  results. 
I  also  obtained  hints  towards  the  explanation  of  many  anoma- 
lies in  my  earlier  experiments,  where  the  sensitives  often  did 
not  agree  in  the  sensations  of  heat  or  cold.  It  might  often 
have  been  my  hands,  which  had  by  their  own  force  altered 
the  natural  state  of  the  substances.  I  therefore  caused  my 
daughter  Hermine  to  place  her  hand  in  that  of  Mile.  Beichel, 
and  after  she  was  accustomed  to  it,  hold  it  over  a  surface  of 
sulphur  without  touching  it,  for  two  minutes.  She  then  again 
took  the  patient's  hand.  Very  soon,  besides  coolness,  the 
patient  perceived  the  pricking  sensation,  which,  in  the  former 
experiments,  had  always  been  caused  by  contact  with  sulphur. 
My  daughter  Ottone  repeated  this  experiment  with  the  same 
result.  The  pricking  was  even  felt  from  the  hand  held  over 
sulphur  for  seven  or  eight  minutes.  I  pass  over  other  similar 
experiments. 

202.  It  is  therefore  demonstrated,  that  the  charge  of  this 
peculiar  form  of  the  force  may  he  effected^  without  contacty  by  the 
mere  approach  of  the  substances  to  each  oilier. 

203.  Its  conductibility  is  sufficiently  shewn  by  many  of  the 
above  experiments ;  but  I  shall  add  here  a  few  remarkable 
confirmatory  examples.  I  connected  with  Mile.  Beichel,  by 
means  of  an  iron  wire  100  feet  long  and  one-twelfth  of  an 
inch  thick,  a  copper  plate,  and  laid  on  the  plate,  successively^ 
zinc,  tin,  lead,  gold,  mercury,  potassium,  potash  ley,  minium. 
AU  of  them,  after  the  lapse  of  half  a  minute,  caused,  through 
the  wire,  warmth  in  her  hand.  Sulphur,  carbon,  oxalic  acid, 
aqua  regia,  green  vitriol,  and  sea  salt,  after  the  same  time, 
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caused  coolness.  After  removing  the  objects,  the  sensation 
began  ^  also  after  half  a  minute,  to  fade,  and  always  required 
several  minutes  to  disappear. — Sulphur,  when  only  brought 
near  the  plate,  without  contact,  caused  coolness. — ^The  Grerman 
silver  rod,  when  laid  on  the  plate,  yielded  warmth,  but  after 
having  been  for  some  minutes  in  contact  with  sulphur,  and 
agaiiij  with  my  right  hand,  laid  on  the  plate,  it  gave  durable 
cold. — An  empty  bottle,  which  by  itself  felt  slightly  cold, 
(different  glasses  varied  in  this  respect,)  was  wrapped  in  gold 
leaf  for  some  minutes.  When  now  laid  on  the  copper  plate 
with  my  left  hand,  it  caused  lively  warmth.  I  next  placed, 
successively,  in  a  wide  glass  tube,  a  number  of  the  most 
widely  different  substances  in  their  bottles ;  some  of  these 
solid,  others  liquid.  The  patient,  holding  the  other  end  of  the 
tube,  described  to  me  exactly  the  same  sensations  as  had  been 
already  caused  by  contact  with  the  same  substances. — I  also 
gave  her  a  long  thin  glass  rod,  like  a  thermometer  tube,  but 
stouter,  one  end  of  which  she  held,  while  I  placed  the  other, 
Buocessively,  in  the  contents  of  many  bottles,  containing 
amorphous  preparations  of  all  kinds.  She  now  described  the 
sensations  exactly  as  when  the  wide  tube  was  used,  so  that 
finally,  a  glass  rod  was  found  the  most  convenient  of  all  means 
for  trying  the  magnetic  force  of  dry,  fluid,  corrosive  or  offensive 
preparations. 

Mile.  Maix  gave  me  some  additional  proofe.  When  I 
tried  her  with  the  copper  plate  and  wire,  and  laid  sulphur, 
sulphuric  acid,  selenium,  sugar,  silk,  moist  linen,  &c.,  on  the 
plate,  some  directly,  others  in  bottles,  she  named  for  all  the 
same  sensations  as  they  caused  when  placed  in  her  hand. 

My  daughter  Ottone  gave  one  hand  to  Mile.  Reichel, 
and  held  the  other  over  sulphur,  without  contact.  At  the  end 
of  half  a  minute,  the  patient  felt  her  hand  cold ;  and  after  one 
minute  the  pricking  sensation  was  felt. — ^An  hour  afterwards, 
the  experiment  was  repeated,  only  that  my  daughter's  hand 
was  held  this  time  over  gold  leaf.  In  half  a  minute  warmth 
was  felt  by  the  patient.  It  increased  during  a  minute,  and 
then  remained  stationary. 

204-  All  this  proves,  that  the  force  which  emanates  from  all 
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amorphous  bodies  is  conducted^  and  its  effects  conveyed^  through 
bodies  of  all  kinds,  even  through  living  persons  ;  and  that  thin 
occurs  by  merely  approaching  ike  body,  without  contact,  to  tfm 
furih&r  end  of  the  conducting  mass, 

205.  It  is  hardly  necessary  to  speak  of  the  capacity  for 
receiving  or  retaining  the  charge,  &c.,  which  are  all  implieil 
in  the  preceding  experiments. 

206.  We  have  now  to  study  the  luminous  phenomena. 
These  are,  indeed,  surprising  enough.  When  I  made  experi- 
ments with  Mile.  Reichel,  in  the  dark,  as  to  the  light  from 
crystals,  she  spoke  to  me  of  locks,  window  frames,  and  otlier 
metallic  objects,  all  of  which  she  said  she  saw.  When  I 
showed  her  a  freshly-scoured  copper  vessel,  she  said  that  it 
shone  over  its  whole  length,  and  that  a  thin,  vaporous  green 
flame  played  immediately  over  its  surface,  but  flowed  chiefly 
from  its  edges.  On  this,  I  undertook  a  long  investigation, 
which  continued  at  different  periods  in  Vienna  and  at  Schloss 
Reisenberg,  and  confirmed  the  results  by  frequent  repetition. 
From  this  it  appeared,  that  all  metals,  and  in  general  all  ele- 
mentary bodies,  without  any  trace  of  crystalline  structm^t^j 
appeared,  in  sufficiently  dark  rooms,  luminous  to  highly  sensi- 
tive persons.  Compounds  appeared  also  luminous,  but  more 
feebly,  and  the  light  was  feebler  in  proportion  to  the  com- 
plexity of  their  composition.  To  study  this  as  ftdly  as  possible, 
I  brought  into  the  dark  chamber,  one  after  the  other,  a  large 
number  of  different  substances.  Mile.  Reichel  saw  most 
metals  red,  almost  as  if  red  hot ;  some  of  them  gave  a  white 
light,  some  a  yellow.  (Copper,  as  we  have  seen,  gave  a  green 
light.)  A  delicate  vaporous  flame  played  over  all,  undulating 
backwards  and  forwards.  It  had  different  colours  in  different 
metals,  but  the  same  colour  constantly  in  the  same,  and  could 
be  moved  like  ordinary  flames  by  the  motion  of  the  air,  by 
the  breath,  or  by  the  hand.  More  complex  substances  only 
showed  fliames  at  their  points,  when  crystallised.  Otherwist^ 
they  were  either  surrounded  by  luminous  vapour,  or  luminou'^ 
in  their  mass  as  if  red  hot.  The  darkness  enabled  me  per- 
fectly to  control  these  statements.  I  brought  to  her,  at  dif- 
ferent times,  in  the  dark,  different  substances,  and  frequently 
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tht*  same  ones,  which  no  one  could  discover  in  tlie  dark,  and 
it  wwi  thus  easy  to  see  if  her  later  statements  were  consiateiit 
with  her  earlier  ones.  This  turned  out  to  be  perfectly  the 
cage  in  regard  to  the  luminous  appearances  generally,  their 
intensity  and  form,  and  in  the  simple  bodies ;  their  colour 
also.  But  in  regard  to  the  colour  of  the  more  complex  com* 
pounds,  it  was  not  exactly  so.  The  colour  of  the  lights  appears, 
like  that  of  ordinary  flame,  to  depend  on  the  nature  of  the 
substances,  and  of  any  impurity,  however  trifling  in  amount 
Thus  Mile.  Reichel  saw  the  following  bodies,  however  often 
T  tried  them,  uniformly  the  same  in  this  respect : — 

Copper  plate ;  a  red  glow,  with  a  green  flame  over  its  whole 
surface,  especially  at  the  edges,  flowing  ovur  them  with 
a  width  of  three-fourths  of  an  inch  to  one  and  a  half 
inch ;  undulating  from  the  middle  towards  both  aideg. 

Iron  plate ;  a  red  glow ;  the  flame  of  the  whole  surfece  undu- 
lating towards  the  middle,  and  there  a  little  raised ; 
about  half  a  hand  high ;  with  a  play  of  red,  blue,  and 
white  colours. 

Bismuth ;  a  red  glow ;  flame  of  surface  and  of  edges  bluish 
red. 

Zinc  plate ;  a  pale  red  glow ;  flame  white  and  turbid^  at  the 
points  bluish  red,  jagged  at  the  edges,  forming  bundles 
at  the  comers. 

Tin,  tinfoil ;  a  dirty  bluish  white  flame ;  flowing  feebly  over 
the  edge,  without  comer  bundles. 

Lead  ;  a  blue  glow ;  flame  dull  blue,  at  the  edge  feebler  than 
tin,  without  comer  bundles. 

Cadmium  ;  a  white,  somewhat  bluish  flame. 

Cobalt ;  feebly  blue. 

Silver  paper,  highly  polished ;  a  white  glow  j  the  flame 
white,  a  finger-length  high,  not  undulating,  the  same 
at  the  edge  as  in  the  middle,  no  comer  bundles. 

Gold  paper,  polished ;  a  white  glow ;  flame  white,  two  fingers 
high,  not  undulating ;  the  edge  like  the  middle  behind 
the  paper,  a  white  luminous  mist. 

Pnlladium ;  a  strong  blue  glow,  with  pale  blue  vapour. 
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Platinam  ;  a  white  glow,  with  bluish  flame. 

Antimony  ;  a  white  glow,  with  bluish  flame. 

Bhodium ;  red  (glow  ?)  with  pale  yellow  (flame  or  vapoar  ?) 

Tellurium  ;  a  red  glow,  white  at  the  edges,  no  flame. 

Osmium  ;  a  red  glow,  with  greyish  red  vapour. 

Mercury ;  a  red  glow ;  strongly  flaming  white  flame,  with  a 

white  vapour. 
Chromium  ;  a  green  glow,  with  a  tinge  of  yellow. 
Nickel ;  a  red  glow,  with  a  tinge  of  greenish  yellow. 
Titanium ;  a  lively  red  glow,  with  a  tinge  of  violet 
Arsenic ;  a  bluish  red  glow,  with  a  pale  red  vapour, 
lodium  ;  a  blue  glow ;  the  flame  reddish  blue. 
Sodium  ;  a  red  glow  ;  the  flame  turbid  white  with  a  tinge  of 

lilac. 
Potassium ;  a  red  glow ;  on  the  firesh  cut  surface,  a  large 

yellowish  red  flame. 
Carbon ;  a  red  glow ;  red  flame  at  the  edges. 
Diamond ;  a  white  flame,  blue  in  the  middle,  red  at  the  upper 

end. 
Iodine  j  a  red  glow ;  when  shaken,  exhibiting  a  tinge  of  green. 
Selenium  ;  a  bluish  red  glow ;  the  flame  blue. 
Sulphur ;  a  blue  flame,  with  a  turbid  white  vapour. 

A  glass  box,  filled  with  objects  of  silver,  appeared  to  the 
patient  at  night  full  of  fire  ;  all  the  objects  covered  over  their 
whole  surface  with  white  flames. 

I  found  all  these  statements,  after  many  trials,  to  be  inva- 
riably the  same,  provided  the  darkness  was  complete.  But 
when  it  was  less  perfect,  slight  variations  occurred;  bluish 
red  became  blue,  and  so  forth.  On  the  other  hand,  the  colours 
of  the  lights  from  compound  bodies  were  less  consistently 
described,  and  even  varied  considerably.  I  cannot,  therefore, 
here  give  them,  but  must  delay  doing  so  till  I  have  again  and 
thoroughly  investigated  the  subject.  In  particular,  the  same 
alkaloid,  as  prepared  by  different  makers,  often  yielded  lights 
of  essentially  different  colours,  which  depended,  no  doubt,  on 
its  difierent  degrees  of  purity. 

In  general,  these  lights  had  somewhat  of  the  character  of 
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electric  light,  so  that  their  colour,  which,  like  that  of  electric 
lightj  varied  from  red  to  blue,  green,  and  yellow,  backwards 
and  forwards,  was  frequently  not  to  be  determined  with  pre- 
cision. In  aspect,  they  had  the  greatest  resemblance  to  the 
flames  of  magnets  and  crystals,  and  were  regarded  by  the 
patient  as  nothing  else  than  a  lower  degree  of  the,  to  her,  fami- 
liar appearances  which  she  had  known  from  her  childhood,  and 
of  which,  in  compliance  with  the  warning  given  by  her  mother, 
now  dead,  she  had  hitherto  said  nothing,  from  the  fear  of 
being  regarded  by  other  persons  as  one  possessed  of  supema- 
tiiral  and  forbidden  powers  ;  ScoticSy  as  an  uncanny  person. 

207.  It  follows,  then,  from  these  observations,  that  all 
Itqttid  and  solid  bodies^  that  is,  all  bodies  of  a  certain  density^ 
yuld  luminous  emanations  in  the  form  ofghwyjlame^  andnebu- 
hits  or  vaporous  lights^  just  as  magnets^  crystalsy  &c,  do, 

208.  In  order  to  complete  these  considerations  on  the  ma- 
terial universe,  we  have  still  to  cast  a  glance  towards  the 
starry  heavens.  In  the  fourth  treatise,  we  have  seen  the 
powerful  influence  of  sun  and  moon ;  and  this  naturally  led 
me  to  examine  whether  the  starry  host  of  heaven  were  without 
action  on  the  sensitive  nerve,  or  whether,  on  the  contrary,  they 
might  not  present  an  influence,  feebler,  in  consequence  of  the 
greater  distance,  than  that  of  the  two  great  and  near  heavenly 
bodies,  yet  possibly  sensible  in  a  small  degree. 

209.  Even  from  the  windows  of  my  house,  which  com- 
mands an  uninterrupted  view  towards  east  and  south,  to  the 
distance  of  190  to  140  miles,  and  before  which  I  placed  Mile. 
Rek^hel  in  a  clear  night,  she  perceived  an  indubitable  eflfect, 
euch  as  I  had  suspected.  In  the  middle  of  October,  at  8  p.  m., 
I  went  out  with  her  to  the  neighbouring  isolated  hills,  from 
which  there  is  a  wide  view  all  round.  The  moon  was  not 
visible,  and  the  air  vi^&  perfectly  calm.  She  perceived  eool- 
ness  from  some  quarters  of  the  heavens,  and  warmth  from 
others.  This  was  repeated  in  diflerent  nights,  and  at  diflFerent 
hours;  soon  after  sunset ;  then  at  9  P.M. ;  twice  at  midnight ; 
once  at  4  A.M. ;  and  shortly  before  sunrise.  The  general  result 
was,  that  soon  aft«r  sunset,  namely,  at  6  p.m.,  the  most  vivid 
eouliicss  proceeded  from  the  west ;  but  shortly  before  sunrise^ 
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at  6  A.M.,  it  proceeded  firom  the  east.  That  long  after  sunset,  at 
9  P.M.,  north  and  north-west  were  the  coolest,  south  and  south- 
east the  wannest  quarters ;  while  long  before  sunrise,  at  4  A.M., 
north  and  north-east  were  the  coolest,  and  south  and  south- 
west the  warmest  directions.  Lastly,  at  midnight,  north  was 
cool,  south  warm,  and  east  and  west  so  nearly  alike  in  appa- 
rent temperature,  that  she  could  only  say  that  east  was  rather 
warmer  than  west  Had  an  observation  been  made  between 
2  and  3  A.M.,  it  is  probable  that  east  and  west  would  have 
been  found  exactly  equal. 

210.  This  variation  of  the  results  was  obviously  the  conse- 
quence of  the  position  of  the  sun.     We  have  seen  that  the 
sun's  rays  cause  a  cold  sensation.     Now,  at  the  quarter  of  the 
heavens  to  which  he  was,  at  any  given  time,  nearest,  as  west 
after  sunset  or  east  before  sunrise,  the  greatest  coolness  was 
always  perceived.     At  midnight,  when  the  sun  had  reached 
its  lowest  point,  the  equilibrium  between  west  and  east  was 
nearly  restored,  but  west  still  retained  a  slight  excess  of  power, 
the  sun  having  so  recently  left  it,  and  the  perfect  equilibrium 
could  not  take  place  till  2  or  3  a.m.     That  the  variations  de- 
pended on  this  cause,  is  proved  by  the  fact,  that  it  was  the 
SMne  when  the  sky  was  cloudy.     But  in  all  these  cases,  north 
was  always  cool  and  south  warm ;  and  when  I  desired  her 
accurately  to  point  out  the  direction  of  the  middle  of  both,  she 
always  pointed  in  the  line  of  the  magnetic,  never  in  that  of 
the  astronomical  meridian.     More  particularly  in  the  south, 
she  affirmed  that  she  was  sensible  of  a  sharply  defined  stripe 
of  the  greatest  warmth,  as  it  were  projecting  from  the  rest  of 
the  sky.     The  warmest  direction  was  always  that  of  the  mag- 
netic south,  and  the  coolest  that  of  the  magnetic  north,  when 
compared  with  other  points  of  the  compass.     This  clearly  in- 
dicates the  true  interpretation  of  these  statements. 

211.  But  these  half  terrestrial,  half  solar  phenomena,  must 
not  be  confounded  vrith  the  stellar,  with  which,  in  our  sensa- 
tions, they  are  complicated.  When  Mile.  Reichel  was  out 
in  a  clear  night,  she  always  pointed  out  the  milky-way  as 
decidedly  cool ;  as  also  the  Pleiades,  the  Great  Bear,   and 
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Others ;  and,  in  general,  the  starry  expanse  was  felt  cool,  and 
only  individual  stars  caused  a  sensation  of  warmth.  These 
were  invariably  stars  of  the  first  magnitude,  and  when  I  ex- 
amined them  with  the  dyalite,  I  found  them  to  be  Saturn  with 
his  rings ;  Jupiter  with  his  four  satellites ;  Venus ;  in  short, 
always  a  planet.  It  appeared,  therefore,  that  stars  shining 
with  borrowed  light,  appeared  to  the  patient  warm,  and  all 
others,  shining  with  their  own  light,  appeared  cooL  Tins 
coincided  very  beautifully  with  the  previous  observations,  that 
the  moon  yielded  warmth,  the  sun,  (and,  therefore,  the  fixed 
stars,)  coolness. 

212.  I  was  even  able  to  establish  this  further.  She  was 
unable  to  bear  long  the  aspect  of  Jupiter,  as  of  all  bright  light 
She  said  that  all  ^e  stars  together  acted  on  her  like  a  weak 
magnet,  not  only  in  front,  but  from  behind,  on  the  spinal 
column,  but  especially  on  the  head,  where  she  was  most  sen- 
sitive to  magnetic  influences.  I  connected  a  copper  plate  of 
about  one  square  foot  with  a  long  brass  wire,  the  other  end  of 
which  reached  to  the  patient,  who  was  shut  up  in  the  darkened 
stair.  The  wire  gave,  by  itself  and  with  the  plate,  a  small 
flame  at  its  end ;  but  when  I,  without  her  knowledge,  allowed 
the  star-light  to  fell  on  it,  after  a  short  pause  she  announced 
the  rise  of  a  slender  flame,  more  than  a  spim  in  height,  which 
fell  and  rose,  according  as  I  moved  the  plate  into  or  out  of  the 
star-light.  A  zinc  plate  gave  the  same  results,  somewhat  more 
feebly.  The  sensations  corresponded  ;  the  wire  became  cooler, 
when  the  star-light  fell  on  the  plate,  and  that  more  distinctly, 
when  no  great  planet  shone  on  the  plate  ;  less  so,  when  such 
a  planet  partly  neutralised  the  combined  effect  of  the  stars. 

There  is  nothing  in  these  observations,  which,  after  the 
contents  of  the  preceding  treatises,  can  much  surprise  us  ;  but 
they  are  certainly  a  fine  additional  confirmation  of  what  has 
been  stated  in  regard  to  the  sun  and  moon,  and  also  of  the 
fact,  that  the  whole  material  universe,  even  beyond  our  earth, 
acts  on  us  with  the  very  same  kind  of  influence  which  resides 
in  all  terrestrial  objects ;  and  lastly,  it  shows,  that  we  stand  in 
a  cannexion  of  mvtual  injltiencej  hitherto  unsuspected^  with  the 
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universe  ;  so  that,  in  fiict,  the  stare  are  not  altogether  devoid 
of  action  on  oar  sublnnarj,  perhaps  even  on  our  practical 
world,  and  on  the  mental  processes  in  some  heads. 

213.  We  thus  reach  die  concluding  proposition  of  this 
treatise,  namely,  that,  just  as  magnets,  crystals,  organised 
bdngs,  the  solar  and  lunar  rays,  heat,  electricity,  &c.,  possess 
the  power  of  exerting  a  peculiar  force,  common  to  them  all ; 
so  this  force  resides  also  in  ally  even  the  most  widely  different 
bodies  yet  examined^  and  consequently^  mthout  doubty  in  all 
amorphous  bodies^  even  when  gaseous^  including  the  stars  ;  andj 
iherefarey  takes  its  place  as  a  general  and  universally  diffused 
natural  force.  In  the  first  ten  sources  of  it,  we  have  seen  it 
i^pearing  concentrated  in  certain  points  of  the  material  uni- 
verse ;  but  here  we  find  it  to  be  a  universal  property  of  all 
matter^  in  variable  and  unequal  distribution. 

214.  Whether  this  natural  force,  embracing  the  universe^  be 
an  entirely  new  one ;  or  a  hitherto  unknown  modification  of 
a  force  already  known ;  or  a  complex  force,  derived  firom 
several  known  forces  in  a  form  of  combination  hitherto  un- 
known ; — these,  and  many  other  important  questions,  I  leave, 
for  the  present,  undecided.  I  have  now  collected  and  ar- 
ranged all  the  sources  firom  which  I  have  seen  it  flow.  In 
future  treatises  I  shall  compare  these  together,  and  endeavour 
further  to  develope  them,  in  many  points  of  view,  some  of 
which  I  have  only  been  able  to  indicate.  Higher  judges  than 
myself  will  then  perhaps  undertake  to  pronounce  a  verdict  on 
the  whole  investigation. 

215.  In  conclusion,  I  shall  here  venture  to  make  a  proposal 
for  removing  the  difficulties  in  language  and  nomenclature 
which  are  connected  with  such  a  subject,  and  with  which,  as 
the  reader  must  have  observed,  I  have  had  to  struggle  through- 
out the  preceding  pages.  Wherever,  for  the  last  seventy  years, 
this  force  has  been  observed  in  isolated  manifestations,  it  hm 
received  a  number  of  different  names,  almost  all  of  which  are 
derived  fi-om  analogies  to,  or  connections  with,  magnetism.  It 
has  always  been  viewed  as  more  or  less  identical  with  mag- 
netism ;  but  we  have  seen  that  it  has  no  greater  resemblance 
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to  that  force  than  magnetism  has  to  crystallisation,  ciystalU- 
sation  to  electricity,  electricity  to  chemical  attraction,  heat  to 
light,  &c.  We  no  doubt  have  a  presentiment  of  the  final 
unity  of  these  imponderables  in  a  higher  form ;  but  we  are 
still  fer  removed  from  this  much  desired  goal  of  natural 
science.  We  cannot  yet  even  fill  up  the  gap  between  mag- 
netism and  electricity,  which  appears  so  narrow  that  we  might 
almost  expect  to  reach  with  our  hands  from  one  bank  to  the 
other.  But  as  long  as  we  can,  in  reference  to  the  force  under 
consideration,  effect  almost  as  much  with  a  soft  iron  bar, 
which  cannot  attract  one  particle  of  iron,  aa  with  a  powerful 
steel  magnet,  (§  194) ;  as  long  as  there  are  magnets  and  oys- 
tals,  which  act  with  equal  energy  on  the  sensitive  nerve,  while 
the  former  supports  a  mass  of  iron,  and  the  latter  cannot  move 
one  filing  of  iron,  (§§  37,  42,  43,  44) ;  and  as  long  as  no 
scientific  explanation  of  this  vast  difference  can  be  given  ;  so 
long  must  the  two  forces,  magnetism  proper  and  the  new 
force,  remain  essentially  distinct,  in  so  far  as  we  are  unable  to 
regard  them  from  a  common  point  of  view.  And  thus,  for 
the  present,  a  fit  and  proper  name  for  the  new  influence  is 
necessarily  demanded.  Reserving  for  another  opportunity  the 
etymological  justification  of  the  term,  I  shall  here  venture 
to  suggest,  for  the  force  heA  treated  of,  the  short  name  of 
Odyle.  Every  one  will  think  it  desirable,  that  for  an  object, 
universally  occurring  in  an  infinite  variety  of  relations  in  the 
material  world,  we  ought,  with  a  view  to  the  numerous  com- 
pound terms  which  are  required,  to  select,  if  possible,  a  short 
word,  and  for  convenience,  one  commencing  with  a  voweL 
The  words  magnetism,  electricity,  &c.,  are  far  too  long  for 
convenient  use  in  science.  When  they  are  lengthened  by 
additions,  as  vital  magnetism,  animal  magnetism,  &c.,  such 
terms  are  as  troublesome  as  they  are  in  themselves  fallacious, 
for  these  things  do  not  exclusively,  or  even  chiefly,  belong  to 
A^tality  or  living  beings,  and  are  still  less  identical  with  mag- 
netism. To  the  force,  which  carries  iron,  and  gives  to  the 
compass  needle  its  direction,  we  leave  its  old  name,  with  the 
original  idea  of  attracting  or  lifting  iron,  which  belongs  to  it. 
If,  now,  the  term  Odyle  should  be  found,  in  general,  advis- 
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able  for  that  force  which  attracts  no  iron,  and  for  which  we 
require  and  are  seeking  for  a  name,  the  nomenclature  for  the 
different  sources  or  origins  from  which  it  proceeds  can  easily 
he  compounded.  Instead  of  all  circumlocution,  and  instead  of 
saying  "  the  odyle  derived  from  crystallisation,"  this  form  of 
it  might  be  called  crystallodyle ;  that  from  animal  life,  vital 
odyle;  that  from  heat,  thermodyle;  that  fix)m  electricity, 
electrodyle,  or  shorter,  elodyle ;  from  light,  photodyle ;  and 
magnetodyle ;  chemodyle ;  heliodyle ;  artemodyle ;  tribodyle ; 
and  for  the  whole  material  universe,  pantodyle ;  &c.  &c.  I 
know  that  objections  may  be  taken  on  the  score  of  granmia- 
tical  correctness.  But  when  it  is  possible  that  new  words 
may  become  important  in  practical  life,  custom  and  conve- 
nience alike  demand,  that  something  of  grammatical  accuracy 
should  be  sacrificed  to  euphony.  It  is  possible,  nay  even 
very  probable,  that  we  may  one  day  succeed  in  bringing  imder 
a  common  denominator,  the  hitherto  inconmiensurable  frac- 
tions called  magnetism,  electricity,  crystallisation,  light,  heat, 
chemical  affinity,  &c. ;  but  the  numerators  must  always  re- 
main imequal  and  distinct ;  and  we  shall  always  have  groups 
of  phenomena,  collected  and  kept  separate  from  other  groups, 
under  the  names  of  magnetism,  electricity,  &c.  And  thus, 
whatever  may  be  the  fate,  as  a  •matter  of  science,  of  what  I 
have  found  it  necessary  to  unite  under  a  new  name,  yet  we 
must  always  require  a  word,  like  odyle,  or  any  other  of  the 
same  value,  to  enable  us  conveniently  to  group  and  describe 
these  phenomena. 

Retrospect. 

a.  Not  only  magnets,  ciystals,  the  human  hand,  chemical 
action,  &c,  but  all  solid  and  liquid  bodies,  without  exception, 
excite  sensations  of  coolness  or  warmth,  which  are  here  syno- 
nymous with  pleasant  and  disagreeable. 

h.  The  acting  force  belongs  not  only  to  certain  regular 
forms,  or  to  peculiar  conditions  of  matter,  but  resides  in  mat- 
ter as  such. 

c.  This  force  acts,  not  alone  on  contact,  but  also  at  a  dis- 
tance, as  from  the  sun,  moon,  and  stars,  so  from  all  matter. 


^ 
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iL  In  regard  to  this  force,  bodies  arrange  themselres  in  the 
electTO-t-^li*  niical  order. 

(f.  At  ^wt  end  stand  the  electro-positive  bodies,  with  potas- 
sium at  their  head ;  at  the  other  the  electro-negative  bodies, 
headed  by  oxygen.  All  the  electro-positive  metals  are  found 
on  the  gide  yielding  warmth  and  a  disagreeable  sensation ;  all 
the  metalloids  on  that  yielding  cold  and  a  pleasnreable  feeling. 

/  ThiB  force  is  conductible ;  bodies  may  be  charged  with 
it ;  they  ^liine  with  a  luminous  glow,  visible  to  sensitives  in 
the  dark^  with  flame  and  luminous  vapour. 

g^  Thi,^  force  is  one  which  embraces  the  whole  universe. 

L  Nomenclature.  The  word  odyle ;  odylic ;  with  inflec- 
tioDs  and  compounded  terms  derived  from  it. 
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DUALISM  IN  THE  PHENOMENA  OP  ODYLE. 

216.  The  polar  opposition  in  the  magnet;  the  dualism  in 
every  crystalline  form ;  the  symmetrical  and  sexual  opposition 
in  all  living  organisms ;  naturally  led  me  to  suspect  that  some- 
thing analogous  might  here  be  found  to  prevail.  The  fit^t 
indications  of  this  which  presented  themselves  were,  the  am- 
stantly  recurring  sensations  of  warm  and  cool,  of  agreeabk- 
and  disagreeable,  which  all  sensitive  persons,  healthy  aiif] 
diseased,  perceived  in  all  material  substances.  I  found,  in- 
deed, that  these  persons  were  not  always  unanimous  in  regan! 
to  the  sensations  caused  by  the  same  body  or  substratum ;  but 
when  they  had  once  given  to  any  substance  its  place  among 
the  warm  or  cold  substances,  ^hey  were,  in  subsequent  trials, 
almost  invariably  consistent  with  themselves.  There  must 
therefore  have  been  in  operation  here,  objective  differences  in 
the  bodies  tried,  and  subjective  differences  in  the  observers, 
connected  probably  with  the  form  of  their  disease,  which  de- 
termined on  the  one  hand  inconstant,  on  the  other,  constant 
results.  The  attempt,  therefore,  to  reach,  in  pursuing  th<^ 
sensations  of  warmth  and  coolness,  a  path  that  might  lead  me 
to  a  sure  scientific  truth,  was  here  surrounded  by  manifold  and 
peculiar  difficulties.  These  could  only  be  overcome  by  patienl 
perseverance. 
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217.  The  first  question  was  this  :  What  does  the  expres- 
sion warm  mean,  when  used  by  sensitives  ?  What  does  cold 
mean?  The  objects  examined  by  them  were  all  of  equal 
temperature ;  these  words,  consequently,  could  not  mean  a 
real,  but  only  an  apparent  temperature,  or  difference  of  tem- 
perature ;  and  the  expressions  must  be  taken  in  a  peculiar 
sense,  different  fi-om  their  usual  one.  They  imply  effects  an 
the  sense  of  touchy  proceeding  fix>m  an  unknown  cause,  which 
are  analogous  to  those  of  heat  and  cold, 

2i8.  MUe.  Sturmann  found  a  bottle  of  oxygen  gas  and  a 
piece  of  sulphur  both  hot ;  Mile.  Beichel  found  them  both 
cold ;  and  Mile.  Maix  felt  them  both,  when  on  the  hand,  hot, 
but  diffusing  in  every  direction  a  cool  aura.  They  all  agreed 
in  this,  that  they  perceived  a  variation  fix)m  the  temperature 
of  the  air ;  but  in  determining  the  degree  of  this,  they  gave 
me  different  accounts;  three  observers  made  three  different 
statements ;  and  all  three  continued  at  all  times,  and  on  every 
repetition,  to  be  consistent,  each  with  herself. 

219.  From  this  it  plainly  appeared,  that  not  only  the  objec- 
tive cause  residing  in  matter,  was  present  in  different  degrees 
in  different  substances ;  but  that  also  in  different  diseases,  dif- 
ferent degrees  of  sensitiveness  occurred.  These  last,  again, 
might  cause  merely  quantitative  differences  of  sensation,  so 
that  a  substance  acted  more  energetically  on  one  patient  than 
on  another,  perhaps  over-exciting  one  of  them ;  or  else  they 
might  lead  to  qualitative  differences  of  result ;  so  that,  in  one 
case,  a  certain  body  might  appear  always  warm,  in  another 
always  cold. 

220.  In  order  to  make  a  nearer  approach  to  the  natural 
laws  which  here  lay  concealed,  it  was  necessary  to  state  the 
question  more  simply ;  to  begin,  not  with  substances  which 
had  different  effects,  but  with  such  as  produced  the  same  sen- 
sation. I  therefore  again  had  recourse  to  my  rock  crystal  and 
gypsum,  as  with  them  I  might  hope  to  be  able  to  observe,  in 
one  and  the  same  specimen,  the  different  sensations,  which, 
with  sensitives,  seem  to  run  through  all  nature ;  and  fix>m  this 
point  to  pursue  the  investigation  further.  I  therefore  passed 
a  crystal  of  gypsum  four  inches  long,  with  a  natural  acumina- 
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tion  at  both  ends,  over  the  inner  surface  of  Mile.  Nowotny's 
hand,  from  the  wrist  to  beyond  the  point  of  the  middle  finger, 
with  the  point  next  her  hand,  but  without  contact,  while  she 
was  in  the  position  north  to  south.  She  felt  the  cool  aura  as 
if  she  was  blown  upon  through  a  straw,  as  already  stated,  §  33. 
I  then  turned  the  crystal  round,  and  proceeded  as  before,  with 
the  opposite  end  nearest  her  hand.  She  now  felt  no  coolness, 
but  a  tepid  warmth,  which  was  disagreeable.  A  rock  crystal, 
somewhat  longer,  applied  in  the  same  way,  gave  the  same 
results.  Mile.  Stubmann  felt  the  pass  with  a  crystal  of  tour- 
maline warm,  when  the  one  pole  was  drawn  downwards  over 
the  hand ;  cool,  when  the  opposite  pole  was  used.  A  crystal 
of  Iceland  spar  had  the  same  effect  on  her. 

221.  Mile.  Atzmannsdorper  expressed  herself  in  the  same 
way.  The  crystal  of  gypsum,  passed  downwards  over  her 
right  hand,  caused  coolness  with  the  same  end  as  had  been  felt 
cool  by  Mile.  Nowotnt.  The  same  end  was  felt  still  cooler 
over  her  left  hand.  The  opposite  end  was  felt  warm  on  the 
right  hand,  warm  and  disagreeable  on  the  left.  I  obtained 
exactly  the  same  results  with  Mile.  Reichel.  The  same  end 
of  the  crystal  of  gypsum,  which,  in  the  two  cases  above  men- 
tioned, had  caused  coolness,  was  felt  by  her  right  hand  cool  in 
the  downward  pass ;  by  her  left,  still  cooler  and  pleasanter. 
The  opposite  end,  on  the  downward  pass,  caused  hardly  a  trace 
of  coolness  in  the  right  hand,  but  warmth  on  the  left.  She 
said,  that  the  downward  pass  felt  as  if  something  were  taken 
firom  her,  the  upward  pass  as  if  something  were  communicated 
to  her.  Mile.  Maix,  in  similar  experiments,  expressed  herself 
^^xactly  in  the  same  way. 

^"222.  I  have  already  reported  similar  results  in  the  cases  of 
M.  SCHUH  and  Professor  Endlicher,  in  §§  33,  34,  and  35. 
Other  persons,  who  experience  the  same  sensations,  have  also 
permitted  me  here  to  name  them.  M.  Kotscht,  Dr.  Fenzi^ 
M.  Voigtlander,  optician,  Mr.  Incledon,  M.  Studer,  and 
the  carpenter  Elaiber,  are  all  of  them  sensitive  in  this  par- 
ticular, and  all  healthy.  M.  Kotschy  and  Mr.  Incledon 
could  not  endure  the  pass  with  the  cold  end  of  a  large  rock 
crystal,  fiom  the  head  downwards,  and  over  the  body,  more 
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than  a  few  times,  without  being  so  strongly  affected  in  the 
stomach  that  I  was  compelled  to  stop. 

223.  All  the  experiments  and  all  the  witnesses,  then,  agree 
generally  in  this,  that  in  crystals^  on  the  downward  pasSy  one  pole 
causes  coolness^  the  other  warmth,  I  say  expressly  they  agree 
generally ;  for  there  are  always,  here  and  there,  some  persons, 
who  are  not  quite  clear  as  to  their  sensations  of  cold  or  warmdi, 
and  describe  the  same  pass  as  at  one  time  cool,  at  another 
warm,  and  vary  in  different  degrees  between  these  feelings ;  or 
who  can  only  become  certain  as  to  the  sensation,  and  consistent 
in  their  account  of  it,  after  several  repetitions  of  the  pass.  These 
are,  however,  always  either  healthy  or  merely  delicate  persons. 
The  highly  sensitive  are  hardly  ever  in  doubt.  And  especial- 
ly it  is  those  less  sensitive  persons  who  are  unaccustomed  to 
the  experiments,  that,  at  first,  are  more  or  less  uncertain  in 
their  statements.  But  I  shall  hereafter  describe  more  parti- 
cularly the  cases  in  which  this  uncertainty  occurs,  even  in  such 
individuals,  and  reduce  them  to  a  few  clear  and  decided  in- 
stances. 

224.  After  these  experiments,  along  with  those  described  in 
the  second  treatise,  had  established  the  existence  of  dualism 
in  the  phenomena,  as  presented  by  crystals ;  which  dualism 
exhibits  an  unmistakeable  parallelism  with  that  of  crystal- 
lisation itself; — the  questions  now  arose:  Of  what  nature  is 
this  dualism  ?  Does  it  proceed  ftom  a  duplex  influence?  or 
does  it  depend  on  the  actual  presence  and  absence  of  a  cer- 
tain influence?  or,  finally,  does  it  correspond  to  positivity 
and  negativity? — I  confess,  that  to  these  questions  I  can  give 
no  more  a  distinct  answer  than  I  am  able  with  certainty  to 
answer  similar  questions  as  to  cold  and  heat ;  as  to  +  E  and 
—  E ;  as  to  4-  M  and  —  M,  &c.  I  was  obliged  to  content 
myself,  for  the  present,  with  endeavouring  to  establish  the 
parallelism  which  I  hoped  might  be  traced  between  odyle  and 
crystallisation,  magnetism  and  electricity. 

225.  We  already  know  that  odyle  has  many  points  of  co- 
incidence with  magnetism,  when  we  abstract  firom  the  phe- 
nomena of  the  attraction  of  iron,  and  of  giving  direction  to 
the  needle,  &c. ;  and  particularly  that  of  acting  on  sensitive 
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persons  in  exactly  the  same  way.  A  pass  with  a  magnetic 
needle  orer  the  hand  of  a  sensitive,  produces,  as  we  already 
know,  the  very  same  sensations  as  when  a  crystal  of  gypsum, 
calcareous  spar,  or  topaz,  &c.,  is  used.  The  northward  or  ne- 
gatire  pole  of  the  needle  generally  caused  coolness ;  the  south- 
ward or  positive  pole,  warmth.  If  now  we  should  succeed  in 
proving  a  perfect  coincidence  between  certain  poles  of  crystals, 
and  certain  poles  of  magnets,  we  should  be  entitled  to  conclude 
that  the  cause,  in  both,  was  similar,  and  to  apply  to  those 
crystalline  poles  which  produced  the  same  physiological  effects 
as  certain  magnetic  poles,  and  therefore  had  similar  properties, 
similar  names ;  so  that  where  odyle  agrees  with  +  M,  we 
should  call  it  +  odyle ;  and  on  the  same  principle  we  should 
speak  of  —  odyle. 

226.  In  order  to  ascertain  this,  I  studied  more  accurately 
the  relation  between  magnetic  poles  and  the  sensitive  nerve. 
I  caused  MUe.  Maix  to  take  a  small  bar  magnet  in  both  hands. 
It  was  about  four  times  as  long  as  the  breadth  of  her  hand. 
I  made  her  first  place  both  hands  together  on  the  middle  of 
the  bar,  the  northward  pole  being  towards  her  left  side.  She 
perceived  in  this  way  a  moderate  degree  of  disturbance  or 
uneasiness.  She  now  moved  her  hands  towards  the  opposite 
poles,  till  her  left  hand  grasped  the  northward  pole,  and  the 
right  hand  the  southward  pole.  The  effect  of  this  change  was 
very  sensible.  She  now  felt  a  vivid  uneasiness  through  her 
arms,  chest,  and  head.  When  she  took  away  one  hand,  the 
uneasiness  instantly  ceased,  and  it  returned  and  disappeared 
as  often  as  she  applied  or  removed  her  hand  to  or  from  one 
pole,  holding  the  other  all  the  time.  The  same  result  occurred 
whichever  pole  she  let  go.  There  was  here,  obviously,  some- 
thing of  the  nature  of  a  current  or  circulation,  such  as  was 
formerly  described  as  being  caused  by  my  hands,  in  the  third 
treatise,  §  86.  To  control  this,  I  next  used  a  large  horse- 
shoe magnet,  placing  one  of  her  hands  round  each  pole, 
the  left  hand  round  the  northward  pole.  She  instantly  felt 
uneasiness  and  oppression  of  the  chest  from  the  current,  which 
passed  through  the  chest  from  the  arms.  The  head  became 
oppressed,  and  soon  stupified ;  and  she  once  more  made  use  of 
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the  simile  of  the  carroufiel,  or  riding  round  the  circus,  to  descriLe 
the  current  formerly  mentioned.  When  I  caused  her  to 
remove  one  hand,  she  instantly  felt  the  current  interrupted, 
and  she  breathed  deeply,  with  apparent  relief  and  refreshment. 
On  every  repetition  the  result  was  the  same.  In  both  experi- 
ments, especially  in  that  with  the  large  horse-shoe,  it  was 
necessary  to  have  the  northward  pole  in  her  left;  hand,  the 
other  in  her  right,  in  order  that  the  sensation  should  be 
in  some  degree  endurable.  When  the  poles  were  changed 
she  could  not  hold  out ;  but  perceived  the  peculiar  strife  or 
contest  in  herself  formerly  described,  which  caused  such  severe 
distress,  that  I  was  instantly  compelled  to  put  an  end  to  the 
experiment  K  I  may  now  venture  to  assume  the  existence 
of  a  current  in  this  experiment,  analogous  to  the  galvanic 
current,  I  must  conclude  that  it  proceeded  from  the  positive 
southward  pole  of  the  magnet,  through  her  right  arm  and 
body  to  the  left;  side,  and  flowed  down  the  left  arm  to  the 
negative  or  northward  pole  of  the  magnet  Therefore  her  left 
hand  corresponded  to  the  southward,  and  her  right  hand  to  the 
northward  pole  of  the  magnetic  needle ;  in  other  words,  her 
left  hand  was  positive,  her  right  hand  negative,  in  relation  to 
the  poles  of  magnets  (which  poles  apply  to  the  established  nse 
of  the  word  magnetism) ;  and  the  state  of  the  left  hand  must 
of  course  be  named  +  odyle,  that  of  the  right  hand  —  odyle. 

227.  We  have  seen  (§  86),  that  when  I  held  her  right  hand 
in  my  left;,  and  her  left  hand  in  my  right,  a  similar  current 
was  perceived,  which  was  endurable ;  but  that,  when  I  crossed 
my  hands,  and  thus  placed  right  in  right,  and  left  in  left,  the 
singular  internal  strife  arose,  which  she  could  not  endure,  its 
effect  on  her  being  in  the  highest  degree  distressing.  It 
follows  that  my  hands  also,  in  the  quality  of  their  magnetic 
state,  correspond  perfectly  with  those  of  Mile.  Maix  ;  that  my 
right  hand  represents  the  negative,  or  northward  pole,  and  my 
left  the  positive,  or  southward  pole,  of  the  magnetic  needle. 
The  order  of  these  properties  is  in  me,  then,  the  same  as  in 
her ;  and,  consequently,  males  and  females  possess  the  sa^me 
polar  organisation  in  this  particular. 

228.  After  this  had  been  cleared  up,  I  gave  to  MUe.  Maix, 
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in  her  left  hand,  the  bar  magnet,  in  such  a  way  that  it  lay 
extended  from  the  point  of  the  middle  finger,  along  the  hand, 
and  up  a  part  of  the  arm.  The  northward  pole  lay  on  the  arm, 
and  the  other  pole  on  the  point  of  the  finger,  and  thus  all  was 
in  the  natural  order.  When  I  turned  the  bar  round,  disagree- 
able sensations  were  perceived,  and  the  before-mentioned  strife 
began  firom  the  point  of  the  finger  to  the  root  of  the  hand.  I 
now  drew  the  magnet  up,  so  that  it  rested  on  the  fore  arm. 
When  the  northward  pole  was  at  the  elbow,  the  sensations 
were  those  of  the  natural  order ;  but  when  the  southward  pole 
lay  at  the  elbow,  the  painful  strife  instantly  appeared. 

I  repeat  here  what  was  formerly  stated,  and  must  not  be 
overlooked  in  judging  of  these  experiments,  that  they  were  all 
made  with  the  patient  in  the  position  of  north  to  south ;  the 
head  towards  north,  the  feet  towards  south,  with  the  face 
turned  to  tlie  south. 

229.  If  now,  as  all  hitherto  had  indicated,  the  same  power 
of  acting  on  the  sensitive  organism  resides  in  crystals  as  is 
found  in  magnets,  it  is  obvious  that  a  crystal,  applied  in  the 
same  way,  must  produce  the  same  or  similar  efiects.  I  placed 
a  crystal  of  gypsum  in  the  hands  of  the  patient.  It  soon 
app^u^  that  it  was  by  no  means  indifierent  to  her  in  what 
way  it  was  held.  She  soon  discovered  that  the  two  opposite 
and  most  distant  points  of  the  rhombohedron  were  indeed  the 
opposite  foci  of  an  internal  influence ;  but  they  were  not  the 
strongest  There  were  two  others  in  the  line  of  the  shorter 
diagonal,  which  were  much  more  powerfiil,  and  lay  in  the  polar 
principal  axis.  The  poles  of  this  axis  were  not  equal,  but  one 
was  distinctly  warmer,  the  other  cooler,  as  she  had,  in  the  same 
way,  so  uniformly  observed.  When  she  now  held  the  crystal, 
so  that  the  cooler  end  lay  on  the  point  of  her  left  middle  finger, 
and  the  other  on  the  point  of  her  right  middle  finger,  the 
sensation  was,  in  a  manner,  normal.  But  when  the  crystal 
was  reversed,  the  disagreeable  sensation  so  often  mentioned 
was  instantly  observed.  The  cool  pole  of  the  crystal  corres- 
ponded, therefore,  to  the  northward,  the  warm  pole  to  the 
southward  pole  of  the  needle.  When  I  placed  a  crystal  in  her 
left  hand,  it  was  by  no  means  indiflferent  to  her,  in  which 
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direction  the  axis  lay,  however  short  the  cryBtal  might  be, 
(here  the  principal  axis  was  four  inches  long.)  When  the 
cool  pole  hj  near  the  wrist,  the  other  towards  the  middle 
finger,  the  effsct  was  agreeable ;  but  when  the  warm  pole  lay 
near  the  wrist,  the  uneasy  feeling  of  internal  strife  instantly 
set  in,  althou^  only  over  a  short  snr&ce.  Similar  experi- 
ments with  garnet,  stanrolite,  and  heavy  spar,  gave  exiicdy 
the  same  results. 

230.  I  would  hardly  venture  to  attach  so  much  importance 
to  these  observations,  had  I  made  them  only  on  ADle.  Haix. 
They  might  depend  on  a  peculiar,  and  possibly  transient  or 
variable  morbid  state.  But  on  repeating  them,  in  cases  of 
quite  different  diseases,  I  obtained  the  same  results.  When  I 
gave  to  Mile.  Nowotnt,  already  {bh  advanced  in  convales- 
cence, my  hands,  she  felt  each  of  them  singly,  as  MUe.  Maix 
had  done ;  and  when  she  held  both  in  the  natural  order,  the 
feeling  of  a  current  through  her  became  so  strong  that  she 
could  not  long  endure  it.  Mile.  Atzmannsdorfer  felt  my 
right  hand  in  her  left  tepid,  my  left  in  her  left  hot.  With 
both  hands  she  instantly  felt  the  current,  which  affected  her 
whole  body,  and  stupified  her  head.  But  when  my  handa 
were  crossed,  I  could  not  proceed  fiur,  for  the  effect  was  so 
violent,  that  in  the  course  of  a  few  seconds  she  began  to  lose 
consciousness,  and  I  was  obliged  to  stop.  Mile.  Beichel  felt 
nothing  disagreeable  when  I  placed  my  right  hand  in  her  left^ 
but  when  I  placed  it  in  her  right  hand,  the  efiect  was  pain- 
fully disagreeable.  When  both  hands  were  given  to  her  in 
the  natural  way,  she  felt  the  current  up  the  arm  into  the  head, 
but  far  less  strong  and  intolerably  distressing  than  when  my 
hands  were  crossed.  All  this  agreed  perfectly  with  what  I 
had  observed  in  Mile.  Maix. 

231.  We  thus  obtain  the  law,  that  certain  poles  of  crystals 
and  of  living  beings  correspond,  in  regard  to  odyle,  with  cer- 
tain poles  of  the  magnet ;  that  crystaUy  in  this  retpeoi^  have 
well-marked  northward  and  southward  poleSy  the  cooler  always 
corresponding  to  the  northward^  the  warmer  to  the  southward 
pole  of  the  moffnet ;  and  lastly,  Uiat  the  right  handy  hoik  in 
males  and  femaleSj  corresponds  to  the  northward,  the  left  hfmd  to 
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Ae  southward  pole  of  the  moffnet.  Equivalent  to,  and  parallel 
with,  the  +  M  of  the  north  pole  of  the  earth  (or  the  southward 
pole  of  the  needle),  we  have  here  +  odyle ;  in  this  case  crys- 
tallodyle  and  vitalodyle ;  and  corresponding  to  —  M,  we  have 
—  0,  &c. 

232.  To  confirm  further  the  proposition  here  laid  down,  I 
shall  now  describe  similar  results  obtained  with  healthy  sub- 
jects, and  particularly  with  M.  ScHUH,  a  cultivator  of  physi- 
cal science.  In  appearance,  a  healthy  vigorous  man  of  little 
more  than  thirty  years  of  age,  but  of  lively  nervous  tempera- 
ment, he  has  yet  far  more  sensitiveness  for  odyle  than  many 
other  persons,  so  that  he  occupies  a  sort  of  middle  position 
between  the  highly  sensitive  patients,  and  insensitive  healthy 
persons.  He  had  hardly  ever  been  ill,  but  occasionally  suf- 
fered from  headache,  when  he  over-exerted  himself  in  his 
studies.  He  is  very  sensitive  to  the  action  of  all  crystals ; 
large  magnets  affect  him  distinctly  at  the  distance  of  nearly 
three  and  a  half  feet  When  I  placed  my  right  hand  in  his 
left,  he  felt,  after  a  few  seconds,  an  unpleasant  sensation  in 
his  head  ;  when  I,  in  addition,  placed  my  left  hand  in  his 
right,  this  sensation  rapidly  increased,  and  in  half  a  minute 
caused  an  undulating  headache,  that  soon  became  almost  in- 
tolerable, and  after  I  had  removed  my  hands,  continued  for 
seven  or  eight  minutes,  and  then  slowly  disappeared.  When 
I  crossed  my  hands,  and  took  hold  of  his,  he  felt  it  most  dis- 
agreeable. Proceeding  from  the  observation,  that  right  and 
left  are  to  each  other  as  negative  to  positive,  I  begged  him  to 
place  his  own  right  hand  in  his  left,  leaving  out  my  hands. 
To  liie  no  small  surprise  of  himself,  as  well  as  of  those  present, 
he  found  that  his  headache  instantly  set  in,  and  almost  as 
severely  as  before ;  and  that  it  ceased  and  returned,  gradually, 
as  he  separated  or  joined  his  hands.  His  negative  right  hand 
formed  with  his  positive  left  a  kind  of  pair  or  simple  arrange- 
ment, (if  I  may  use  the  terms  of  galvanism,)  and  the  circuit 
was  closed  by  his  arms  and  body,  so  that  polarisation,  or,  if 
we  may  for  the  present  adopt  the  word,  the  current  began,  and 
soon  acted  on  the  brain.  Several  months  afterwards,  he  told 
me,  that  he  dared  not,  at  any  time,  leave  his  hands  together. 
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Since  he  had  learned  the  effect  of  doing  so,  the  senfiations 
always  reminded  him,  if,  during  the  night,  he  accidentally 
brought  his  hands  in  contact,  to  separate  them  inmiediately. 
Other  healthy  sensitives  exhibited  similar  effects.  M.  Eotscht 
was  inmiediately  affected  by  my  hands;  and  when  I  held 
both,  described  the  effect  as  a  kind  of  circulation  fix)m  me 
through  him,  and  back  to  me  on  the  other  side.  When  my 
hands  were  crossed,  he  described  his  sensations  as  of  a  dis- 
agreeable distressing  imdulation  in  the  arms  and  head,  almost 
in  the  very  words  of  Mile.  Maix.  Now  M.  Kotscht  never 
suffered  from  headache  in  his  life.  When  I  gave  my  hands 
to  Mr.  Incledon,  and  above  all,  when  I  crossed  them,  he  felt 
an  absolutely  intolerable  headache. 

233.  We  may  now  look  back  to  the  very  remarkable  phe- 
nomenon in  all  sensitives,  that  when  lying  in  bed,  or  reclining 
in  a  chair,  they  were  least  able  to  endure  the  position  from 
west  to  east  Here  the  head  is  towards  the  west,  the  feet  are 
towards  the  east,  and  the  face  looks  eastward.  But  in  this 
case  their  whole  right  side  is  towards  the  south,  their  left  side 
towards  the  north ;  or,  in  other  words,  the  positive  side  of 
their  body  is  towards  the  positive  pole  of  the  earth,  the  nega- 
tive side  towards  the  negative  pole.  Like  named  poles,  that 
is,  mutually  repellent  poles,  are  thus  turned  towards  each  other, 
and  we  can  thus  comprehend  how  this  position  should  be  so 
intolerable  and  injurious  to  the  patients.  In  July,  when 
Mile.  NowOTNY  was  beginning  to  go  out,  she  could  not  at  all 
endure,  even  in  the  open  air,  continued  walking  from  west  to 
east.  It  is  impossible  to  imagine  more  beautifrd  confirmations 
of  my  observations ;  and  M.  ScHUH  is  no  bed-ridden  and 
concealed  patient,  but  a  vigorous  man,  known  and  seen  over 
the  half  of  Vienna  and  Berlin. 

234.  I  undertook  a  minute  control  of  the  law  thus  indicated, 
with  the  help  of  Mile.  Reichel.  The  reader  is  aware  that  I 
had  series  of  elementary  and  compoimd  bodies  arranged  by 
Miles.  NowoTNY  and  Maix,  according  to  the  strength  of  the 
disagreeable  sensation  they  caused.  But  in  these  arrange- 
ments, although  they  proceeded  from  the  most  powerftd  to  the 
least  powerful  or  the  indifferent,  no  attention  was  paid  to  their 
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position  in  the  electro-chemical  series  as  positive  or  negative. 
I  had  only  attended  to  the  quantity,  not  the  quality  of  their 
effect  on  the  patients.  K,  then,  as  appeared  probable,  the  dif- 
ference between  cold  and  warm  was  founded  on  a  difference 
between  electro-negative  and  electro-positive,  as  between 
the  poles  of  magnets  and  crystals,  these  mixed  series  must 
be  capable  of  division  into  two,  one  of  warm,  the  other  of 
cold  bodies,  one  of  which  would  then  include  the  negative, 
the  other  the  positive  bodies.  In  this  experiment,  I  took  the 
series  of  Mile.  Maix,  and  caused  Mile.  Reichel  to  go  through 
it,  and  divide  it  into  two  groups  of  cold  and  warm  substances, 
proceeding  from  the  strongest  to  the  weakest.  I  give  here  the 
result.  The  numbers  are  those  of  the  series  of  Mile.  Maix, 
before  it  was  divided  into  two  by  Mile.  Reichel. 


Warm. 

Cold. 

2.  Potassium. 

1.  Oxygen. 

3.  Caffeine. 

4.  Sulphuric  acid. 

5.  Purple  of  cassius. 

6.  Iodide  of  gold. 

7.  Brucine. 

8.  Diamond. 

15.  Chromic  acid. 

9.  Chloride  of  gold. 

19.  Picamar  +  lime. 

10.  Sulphur. 

21.  Bromide  of  silver. 

11.  Bromine. 

22.  Iodide  of  silver. 

12.  Tellurium. 

23.  Iodide  of  bismuth. 

13.  Osmic  acid. 

26.  Picamar. 

14.  Gypsum. 

27.  Atropine. 

16.  Lunar  caustic. 

28.  Acroleine. 

17.  Orpiment. 

31.  Rhodium. 

18.  Corrosive  sublimate. 

32.  Narcotine. 

20.  Oxide  of  platinum. 

35.  Strychnine. 

24.  Iodide  of  carbon. 

37.  Sesquioxide  of  lead. 

25.  Periodide  of  mercury. 

38.  Alloxan. 

29.  Iodine. 

40.  Picrotoxine. 

30.  Telluric  acid. 

41.  Ultramarine. 

33.  Bicyanide  of  mercury. 

43.  Mesite. 

34.  Selenium. 

46.  Citronyle. 

36.  Paracyanogen. 

47.  Draconine. 

39.  Tungstic  acid. 
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Warm. 
48.  Bismuth. 

52.  Creosote. 

53.  Potash. 

57.  Lithium. 

58.  Cantharidine. 
61.  Cetine. 

64.  .^Jsculine. 

66.  Baryta. 

70.  Melamine. 

74.  Grey  cast-iron. 

76.  Murexide. 

76.  Protoxide  of  manganese. 

78.  Hydrated  oil  of  turpen- 

tine. 

79.  Cholesterine. 

80.  Asparagine. 
82.  Hyoscyamine. 
85.  Alloxantine. 

88.  Caryophylline. 

89.  AUantoine. 

90.  Sulphuret  of  ammonium. 

91.  Lime. 
94.  Gold. 

97.  Zinc. 

98.  Stearine. 

99.  Chromium. 
101.  Osmium. 
104.  Palladium. 

107.  Mercury. 

108.  Delphinine. 

109.  Daturine. 

110.  Lead. 
113.  Oleic  acid. 

116.  Cadmium. 

117.  Sodium. 

118.  Antimony. 
121.  Minium. 


Cold. 
42.  Sulphuret  of  potassium. 
44.  Arsenic. 
46.  Peroxide  of  mercury. 

49.  Iodide  of  lead. 

50.  Chloride  of  cyanogen. 

51.  Bleaching  powder. 
54.  Oxide  of  copper. 

56.  Cyanide  of  potassium. 
56.  Sulphuret  of  calcium. 

59.  Sulphate  of  morphine. 

60.  Bromide  of  potassium. 

62.  Cyanic  acid. 

63.  Antimonic  acid. 

65.  Sulphuret  of  cyanogen. 

66.  Hydrate  of  baryta. 

68.  Parabanic  acid. 

69.  Borax. 

71.  Acetate  of  morphine. 

72.  Hydrochlorate    of    cit- 

ronyle. 

73.  Phosphuret  of  nitrogen. 
77.  Oxide  of  cobalt 

81.  Titanic  add. 

83.  Uric  acid. 

84.  Neutral    phosphate     of 

lime. 

86.  Chloride  of  carbon. 

87.  Carbazotic  (picric)  acid. 

92.  Phosphorus. 

93.  Bichromate  of  potash. 

95.  Oxide  of  nickeL 

96.  Alcohol. 

100.  Chloride  of  chromium. 

102.  Albumen. 

103.  Ammonio-chloride        of 

Platinum. 
105.  Oxide  of  chromium. 
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Warm. 

124.  Morphine. 

125.  Benzamide. 

126.  Veratrine. 

127.  Pure  indigo. 
129.  Titanium. 

132.  Naphthaline. 

133.  Mineral  wax. 

137.  Nickel. 

138.  Copper. 

139.  Santonine. 

140.  Iridium. 

141.  Tin. 

142.  Cobalt 

148.  Amygdaline. 

149.  Mellone. 

150.  Quinine. 

151.  Piperine. 

166.  Benzoyle. 

157.  Urea. 

158.  Platinum. 

159.  Silver. 
163.  Eupione. 

167.  Bar  iron. 
171.  Paraffine. 


Cold. 
106.  Graphite. 

111.  Oxide  of  silver. 

112.  Common  salt. 

114.  Molybdic  acid. 

115.  Iodide  of  potassium. 

119.  Persulphate  of  iron. 

120.  Nitric  acid. 

122.  Peroxide  of  manganese. 

123.  Sebacic  add. 
128.  Stearic  acid. 

130.  Massicot. 

131.  Oxamide. 

134.  Cinchonine. 

135.  Melane. 

136.  Hippuric  acid. 

143.  Fumaric  acid. 

144.  Malic  acid. 

145.  Benzoic  acid. 

146.  Lactic  acid. 

147.  Cinnamine  acid. 

152.  Superoxide  of  lead. 

153.  Gallic  acid. 

154.  Tannic  acid. 

155.  Succinic  acid. 

160.  Well  water. 

161.  Mannite. 

162.  Charcoal. 

164.  Starch. 

165.  Gum. 

166.  Sugar. 

168.  Tartaric  acid. 

169.  Sugar  of  milk. 

170.  Citric  acid. 
172.  Distilled  water. 


235.  On  examining  this  arrangement,  we  find  on  the  side 
of  the  warm  bodies  almost  all  the  metals,  with  potassium  at  the 
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head  of  the  list,  excepting  only  tellurium  and  arsenic,  the 
most  negative  of  all,  and  the  most  like  to  non-metallic  bodies. 
We  find  here  further  most  organic  substances,  and  the  or- 
ganic bases ;  the  highly  hydrogenised  compounds  of  carbon, 
and  of  the  acids,  only  chromic  and  oleic  acids.  On  the  oppo- 
site, or  cold  side,  we  find  all  such  bodies  as  sulphur,  bromine, 
iodine,  selenium,  all  chlorides,  metallic  oxides,  the  cyanides, 
and  almost  all  the  acids.  As  far  as  can  be  judged,  there  are, 
on  one  side  electro-positive,  and  on  the  other  electro-negative 
substances.  It  is  surely  surprising,  and  highly  worthy  of 
notice,  that  a  girl,  totally  ignorant  of  these  things,  should  be 
able  to  arrange  by  an  obscure  feeling  alone,  without  seeing 
them,  all  material  bodies,  with  the  utmost  delicacy  and  cer- 
tainty, according  to  one  of  their  most  deep-seated  and  conceal- 
ed properties,  namely,  their  electro-chemical  character. 

236.  As  we  were  compelled  to  conclude,  in  our  researches 
on  the  magnet,  on  crystals,  on  the  human  hand,  iScc.,  thai  all 
substances  causing  a  warm  sensation  are  positive^  so  we  are  now 
compelled  to  conclude  that  all  positive  substances  cause  a  warm 
sensation.  The  same,  in  the  opposite  sense,  is  true  of  nega- 
tive bodies ;  and  we  thus  arrive,  by  a  new  path,  at  an  electro- 
chemical arrangement  of  bodies,  which,  fix)m  our  point  of  view, 
we  may  call  the  odylo-chemical  arrangement. 

237.  With  regard  to  the  mode  of  making  these  experiments, 
I  may  here  remark,  that  I  placed  all  the  solid  bodies  in  the 
left  hand  of  the  patient,  those  which  were  in  powder  being 
laid  on  a  small  piece  of  very  fine  silk  paper,  which  by  itself 
had  no  sensible  effect ;  and  the  liquids  in  the  phials  in  which 
they  were.  I  did  not  omit  to  control  the  results  as  accurately 
as  possible,  by  repeating  the  same  in  different  ways.  At 
one  time,  I  introduced  all  the  bodies  into  one  end  of  a  wide 
glass  tube,  while  Mile.  Reichel  held  the  other  end.  As  I 
changed  one  substance  for  another,  so  the  sensation  changed 
firom  warm  to  cold,  iScc.  inmiediately. — Another  time,  I  selected 
a  glass  rod,  which  felt  neither  hot  nor  cold,  and  one  end  of 
this,  she,  holding  the  other,  pushed  into  powders  and  liquids, 
and  laid  on  or  beside  solids.  She  could  distinguish  at  all 
times,  and  accurately,  the  warm  and  cold  substances ;  and  I  can 
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particularly  recommend  this  method  of  observation,  as  easy  to 
manage,  applicable  to  all  cases,  and  very  distinct  for  the  sen- 
siti  e  observer.  With  two  such  rods  of  equal  thickness,  any 
two  substances  may  be  accurately  compared.  The  trial  with 
substances,  contained  in  phials  and  thus  laid  on  the  hand,  is 
only  practicable  with  such  bodies  as  act  very  powerfully,  as  sul- 
phuric acid,  potash,  or  caffeine.  With  more  feebly  acting  sub- 
stances it  is  inadmissible,  because  the  'glass  varies  much  in 
its  effect  in  different  phials,  and,  according  to  its  composition, 
is  sometimes  cold,  sometimes  warm,  sometimes  indifferent,  and 
thus  complicates  the  results.  This  often  goes  so  far,  that 
feeble  substances,  which  are,  by  themselves,  cool,  may  be  felt 
even  warm  through  the  glass,  and  vice  versa.  Salts  and  other 
bodies  in  the  form  of  crystals,  must  be  powdered,  even  if  only 
coarsely,  before  being  tried.  For  no  pure  or  unmixed  result 
can  be  expected  from  a  congeries  of  crystals,  each  of  which  is 
polar;  some  of  the  more  powerful  crystals  act  by  their  poles, 
and  thus  disturb  the  result.  For  example,  the  results  from 
nitre,  and  bichromate  of  potash,  were  long  contradictory,  till 
I  reduced  them  to  powder,  when  they  yielded  constantly  a 
cold  sensation.  But  the  powder  must  not  be  used  till  some 
hours  after  it  has  been  powdered,  because  the  mortar  and  pestle 
have  communicated  to  it  their  own  state,  which  only  gradually 
disappears.  The  percussion  and  friction  also  change  its  natural 
state,  the  force  derived  from  mechanical  action  and  perhaps  also 
from  electricity  being  communicated  to  the  powder.  Finally, 
the  substance  must  not,  before  trial,  be  left  near  others,  espe- 
cially powerful  ones,  which  would  charge  it  with  their  own 
influence,  nor  must  they  be  exposed  to  simshine  or  moonlight, 
nor  held  long  in  the  hand.  When  several  are  compared, 
their  temperature  must  be  the  same,  &c.  &c.  Any  of  these 
rules,  if  neglected,  would  render  the  results  more  or  less  falla- 
cious, as  is  easily  seen  from  the  preceding  pages. 

238.  I  need  hardly  remark,  that  I  do  not  give  the  above 
series  as  a  normal  one,  but  merely  as  an  example,  and  as  a 
help  towards  completing  the  proof.  For,  that  it  might  serve 
as  a  normal  series,  it  would  have  been  necessary  to  institute 
a  rigid  and  minute  enquiry  into  the  chemical  purity  of  the 
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substances ;  a  labour  which  neither  time  nor  circumstances 
havii  permitted  me  to  undertake,  up  to  this  time.  I  wished 
only  to  discover  and  state  the  law ;  its  accurate  application 
must  be  left  to  future  researches.  Many  other  preliminary 
investigations  are  also  necessary,  the  infinite  importance  and 
ejct^-nt  of  which  I  very  strongly  feel ;  but  above  all  things, 
\\m  investigation  on  positive  and  negative  bodies,  which  I 
\m\i)  only  been  able  so  £6^*  to  carry  out  with  Mile.  Seichel, 
must  be  extended  to  other  sensitives,  in  difierent  states  of 
health  and  disease.  We  shall  thus  certainly  find  the  key  to 
the  difierences  of  their  sensations ;  as  also  the  effects  of  greater 
or  It^ss  sensitiveness,  as  compared  with  that  of  Mile.  Reichel, 
who  must  have  been  in  a  state  of  remarkable  equilibrium,  I 
might  almost  say  purity,  of  the  diseased  condition,  since  her 
sensations  coincided  so  exactly  with  the  general  chemical 
characters  of  the  substances,  as  previously  determined  by 
physics  and  chemistry  in  quite  distinct  ways. 

239.  We  shall  now  make  some  applications  of  the  law  above 
ascertained,  namely,  that  substances  which  cause  a  warm  or  a 
cool  ^sensation  to  the  patient,  and  therefore  are  positive  or 
negative  in  relation  to  odyle,  correspond  to  those  which  are 
electro-positive  or  electro-negative.  In  the  first  place,  the  sun 
Wdd  found  strikingly  cool,  but  the  moon  strongly  warm,  by  the 
patients ;  the  fixed  stars  arranged  themselves  on  the  same  side 
as  the  sun,  the  planets  with  the  moon.  I  know  not  whether 
astronomers  have  yet  ascertained  any  thing  positive  on  this 
subject ;  so  far  as  I  am  aware,  nothing  has  been  published  in 
any  way  related  to  it,  except  the  observations  of  M.  Kbeil*  on 
the  nature  of  the  moon,  deduced  from  the  disturbances  of  the 
declination  of  the  needle.  It  is  therefore  surely  very  interesting 
that  we  are  able,  by  means  of  the  human  nerve  and  its  sensa- 
tions, to  recognise  the  sun  and  fixed  stars  as  being  all  elec- 
tro-negative, while  the  moon  and  planets  are  found  on  the 
eki^tro-positive  side,  and  that  heavenly  bodies  shining  with 
their  own  light  and  those  which  shine  by  borrowed  light  are 
thus  oppositely  polar.     We  may  possibly  in  this  be  enabled, 

*  Astron.  Meteorolog.  Jahrbuch.  1842. 
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if  not  to  decide,  yet  to  render  it  highly  probable,  that  a  comet, 
which  only  senda  to  us  polarised  light,*  is  really  a  body  shining 
by  reflected  light,  and  not  by  its  own.  The  severe  critic  may 
here  say,  that  the  sensations  do  not  necessarily  inform  us  of 
the  electro-ehemical  state  of  the  star,  considered  by  itself,  but 
that  only  the  action  of  its  emanations,  of  its  luminous  and 
calorific  rays,  &c.  is  recognised  by  the  sensitive  nerve.  To 
this  I  have  nothing  to  object ;  but  I  would  observe,  that  all  our 
knowledge  of  the  heavenly  bodies  is  obtained  through  the 
effects  of  all  kinds  of  emanations  on  our  senses,  and  rests  on  no 
other  foundation  than  that  which  has  thus  reached  us.  We 
are  thus  in  the  same  position  with  regard  to  the  emanations 
of  odyle,  which  tell  us  that  the  sun  is  odylo-negative,  the 
moon  odylo-positive,  as  we  hold  in  reference  to  those  better 
known  emanations,  from  which  we  learn  that  the  sun's  rays 
contain  heat,  of  which  the  moon's  rays  are  almost  or  quite 
destitute,  &c. 

240.  We  have  seen  in  §  147,  when  considering  chemical 
action,  that  all  artificial  light  or  fire  affects  the  sensitives  with 
cold.  This  is  worthy  of  notice,  since  we  know  from  the  inves- 
tigations of  PouiLLET  (Ann.  de  Phys.  et  de  Chim.  xxxv. 
402),  that  the  external  surface  of  the  flames  of  oxidised  com- 
pounds possesses  much  free  positive  electricity.  Not  only  is 
cold  difiused  by  the  free  flames  of  bodies,  whether  positive  or 
negative,  as  potassium,  steanne,  oil,  alcohol,  sulphur ;  but  it 
is  also  perceived  when  the  burning  body  is  shut  up,  whether 
in  positive  or  negative  substances.  Thus,  when  MUe.  Reichel 
approached  a  stove,  heated  by  means  of  a  fire  within  it,  she 
felt  it  indeed  warm,  when  very  near  it,  because  its  actual  heat 
overpowered,  in  its  effects  on  her,  the  peculiar  emanations 
above  alluded  to,  especially  when  the  stove  was  of  iron.  But 
only  a  few  paces  further  off,  the  stove  caused  a  vivid  sensation 
of  cold,  and  that  stronger  as  the  fire  burned  more  vigorously. 
In  winter,  when  she  suffered  from  frost,  and  tried  to  warm 
herself  at  earthenware  stoves,  it  was  only  on  approaching  them 
that  she  felt  thoroughly  chilled;  her  fingers,  already  stiff, 

*  Qu.!  positively  polarised?    W.  G. 
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bec-ame  rigid ;  and  she  was  compelled  to  retire,  and  seek  to 
warm  herself  by  walking  up  and  down  the  room,  and  rabbing 
her  hands.  In  such  a  case,  it  was  almost  indifferent  whether 
tlip  stove  were  of  iron  or  of  earthenware.  In  order  to  explain 
tliis  singular  effect,  we  must  not  overlook  the  fact,  that  the 
phenomenon  is  a  highly  complicated  one,  made  up  of  the  ema- 
nations from  heat,  light,  chemical  action,  the  electricity  set  free 
by  them,  the  substance  of  the  ftiel,  and  lastly,  that  of  the  stove 
itself;  all  of  which  act  on  sensitives,  but,  as  we  have  seen,  in 
various  ways.  But  the  resultant  of  all,  in  every  observed  case 
of  combustion,  is  a  decided  impression  of  cold  at  the  distance 
of  several  paces,  which  drove  Mile.  Maix  out  of  illuminated 
churches  (§  131) ;  and  which  had  such  an  effect  on  Mile. 
K  i:iCHEL,  that,  when  she  remained  some  time  near  a  wood  fire, 
phe  felt,  in  rapid  succession,  oppression  of  the  head,  stupefaction, 
and  lastly,  pain  of  stomach  so  severe,  that,  if  she  did  not  quickly 
remove,  she  fainted.  Fire^  therefore^  invariably  acts  on  sensitives 
as  a  negative  body. 

241.  The  next  question  is,  what  is  the  apparent  tempera- 
ture of  the  flames  produced  by  odyle,  and  which,  invisible  to 
the  ordinary  eye,  are  perceived  by  the  sensitive  organ  at  the 
j)olar  extremities,  for  example,  of  wires  in  contact  with  the 
different  sources  of  that  influence.  In  order  to  examine  this, 
I  introduced  into  a  number  of  substances,  first,  a  glass  rod,  by 
itself  cool,  secondly,  an  iron  rod,  by  itself  warm,  and  caused 
Mile.  Reichel,  in  the  dark,  to  try  the  flames  proceeding  from 
the  other  ends  of  both,  by  holding  her  hand  at  the  distance  of 
about  two  inches  from  the  flames.  Both  rods  yielded  exactly 
the  same  series,  which  I  subjoin.     There  flowed 

Cold  flames  Warm  flames 
From  Bichromate  ofpotash.     From  Gold. 

Sugar.  Platinum. 

Sugar  of  milk.  Potash. 

Citric  acid.  Narcotine. 

Oxalic  acid.  Minium. 

Bleaching  powder.  Protoxide  of  lead. 

Sulphur.  Cast  iron. 
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Cold  flames 

Warm  flam:e8 

From  Bromine. 

From  Paraffine. 

Gh»phite. 
Charcoal. 

Mercury. 
Tin. 

Arsenic. 

Cadmium. 

Peroxide  of  manganese. 
Alcohol. 

Zinc. 
Iridium. 

Persulphate  of  iron. 

Creosote. 
Iron  filings. 

The  apparent  temperature  of  the  flames  agrees,  therefore, 
perfectly  with  that  of  the  substances  producing  them,  when 
placed  in  the  patients,  or  tried  in  a  long  wide  tube,  or  with  a 
long  thin  glass  rod  (§  234) ;  and  we  conclude  here,  that  all 
negative  bodies  give  cold,  all  positive  bodies  warm  flames. 
The  temperature  of  the  flames  yields,  therefore,  an  expression 
for  the  relation  of  bodies  in  general  to  odyle. 

242.  MUe.  Eeichel  further  d^cribed  as  cold  all  emanations 
from  electrified  bodies,  especially  fix)m  such  as  were  positively 
electrified.  The  conductor,  the  glass,  and  the  wood  of  the 
machine,  were  all  by  themselves  warm ;  but  when  excited,  so 
as  to  yield  sparks  of  only  0.2  of  an  inch  long,  she  felt  them 
all  cold  to  a  distance  of  ten  or  fifteen  paces.  The  cold  sensa- 
tion was  strikingly  increased  when  I  caused  the  plate  to  rotate 
rapidly ;  it  was  not  felt  instantly,  but  a  few  seconds  after  the 
bodies  became  electrified.  The  fur  of  the  fox,  warm  by  itself, 
was  felt  very  cold  after  I  had  struck  the  electrophorus  plate 
with  it.  The  result  was  the  same  when,  instead  of  electrifying 
a  large  surfece,  I  allowed  the  electricity  to  be  discharged 
directly  firom  the  conductor  into  the  air,  through  a  point. 

But  when  I  presented  to  her  negatively-electrified  bodies, 
she  felt  them  warm.  An  electrophorus  of  resin,  warm  by 
itself,  became  much  warmer  when  struck  with  the  fur,  and 
became,  indeed,  warmer  with  every  stroke,  till  the  heat  reached 
a  certain  point,  at  which  it  became  stationary. 

From  these  observations  we  should  be  justified  in  conclud- 
ing, that  positively  electrified  bodies  caused  a  cold,  negatively 
electrified  bodies  a  warm  sensation.     But  as  this  contradicts 
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tke  already  established  facts,  we  must  explain  it  by  supposing 
ttiat  it  is  the  result  of  induction.  The  air,  surrounding  the 
positively  electrified  bodies,  and  in  which  the  patient  stood, 
became,  by  induction,  negative,  and,  as  the  nearest  body,  acted 
on  her,  its  effect  being  opposed  to  that  of  the  electric  state  of 
tlie  body  employed. 

•243.  Many  experiments  were  made  with  the  voltaic  pile, 
and  this  would  be  the  place,  in  which  the  temperature  of  the 
tlames  produced  by  it  might  be  stated.  But  as  the  pheno- 
mena are  too  complex  to  admit  of  a  mere  passing  notice,  I 
must  reserve  this  subject  for  a  future  treatise. 

244.  The  flames  caused  at  the  ends  of  long  wires  by  the 
flames  of  candles  and  wax  lights,  as  well  as  those  produced 
by  sunshine,  were  all  cold.  Mile.  Reichel  perceived  very 
distinctly  the  cold  of  the  flame  from  a  copper  plate,  illuminated 
by  eight  wax  lights,  at  the  further  end  of  a  wire,  sixty  feet  in 
length.  Sunshine,  falling  on  an  iron  plate,  and  conducted  to 
her  by  a  long  wire,  gave,  at  the  end  of  the  wire,  a  flame,  the 
cold  of  which  was  felt  at  a  great  distance.  Moonlight,  tried 
in  the  same  way,  gave  a  warm  flame ;  and  these  results  were 
constant  at  all  times  and  on  every  repetition. 

245.  The  following  experiment  may  serve  to  illustrate  the 
character  of  the  odyle  proceeding  firom  heat ;  it  is  analogous 
to  those  described  in  §§  122  and  123.  I  filled  an  earthenware 
vessel  with  cold  water,  into  which  I  introduced  one  end  of  a 
ten  foot  wire,  the  other  end  of  which  was  held  by  Mile.  Maix, 
and  covered  up  the  water.  When  she  was  quite  accustomed 
to  its  efiect,  I  poured  out  the  cold  water  and  replaced  it  l^ 
boiling  water.  The  wire  instantly  became  apparently  warm, 
and  the  heat  increased  for  a  few  seconds,  after  which  it  was 
stationary.  I  now  threw  some  ice  into  the  hot  water.  In- 
stantly the  apparent  heat  of  the  wire  began  to  diminish^  and 
it  sank  constantly  till  it  disappeared,  and  cold  was  then  felt 
by  the  patient.  The  disagreeable,  nauseous  warmth  of  tlie 
voTQ  was  gone,  and  in  its  place  appeared  a  coolness  which 
(continually  increased,  became  highly  grateful  to  the  patient, 
und  was  felt  gradually  to  extend  through  the  hand,  the  arm, 
aad  at  last  the  whole  person.     To  judge  from  this,  I  must 
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condode,  tliAt  he^jdng  pioduces  positive  and  ooolmg  negstiye 
emanations  of  odyle  in  bodies. 

246.  Friction  on  a  copper  plate  with  a  board  of  wood,  pro- 
duced in  a  twenty  foot  copper  wire  warm,  or  +  0. 

247.  The  effect  of  chemical  polarisation  was  generally  de- 
termined by  the  predominating  ingredient  of  the  compound, 
and  in  neutral  bodies,  by  their  special  character  and  place  in 
the  odylo-chemical  series.  A  number  of  experiments  bearing 
on  this  point  have  been  already  described  in  the  fifth  treatise, 
(§§  137,  139-142).  I  shall  here  mention  some  other  ex- 
amples.— I  placed  in  a  glass  iron  filings  and  water.  A  glass 
rod  introduced  into  the  mixture  felt  to  the  patient  warm  at 
the  other  end.  I  now  added  acetic  acid,  and  instantly  the  wire 
felt  cold.  The  acetic  acid,  as  well  as  almost  all  other  vegetable 
acids,  is  edylo-negative.  But  the  rod  soon  again  felt  warm, 
the  acetic  add  had  been  neutralised  by  the  iron,  and  a  large 
excess  of  iron  remained.  I  now  added  citric  acid ;  and  the 
same  results  appeared.  Especially  after  I  had  stirred  the 
mixture,  the  rod  became  again  warm.  I  tried  successively 
several  other  organic  acids  ;  they  all  produced  the  same  effects 
in  the  same  order.  I  next  took  strong  solution  of  caustic 
potash,  which,  being  positive,  made  the  rod  warm,  and  added 
a  little  sulphuric  add.  Cold  was  felt  for  a  moment,  then 
strong  heat,  the  alkali  remaining  in  excess.  When  the  acid 
was  added  in  such  quantity  as  to  neutralise  the  base,  there 
was  warmth  for  a  short  time  during  the  combination,  but  this 
was  followed  by  permanent  cold.  Sulphate  of  potash,  like  all 
sulphates,  is  negative.  Effloresced  carbonate  of  soda,  thrown 
into  water,  caused  vivid  cold  ;  the  absorption  of  water  of  crys- 
tallisation in  the  place  of  that  lost  by  efflorescence  was,  there- 
fore, a  process  which  acted  negatively.  When  the  mixture  was 
stirred,  the  cold  increased  for  a  short  time,  and  then  became 
more  moderate.  Carbonate  of  soda  is  itself  negative.  The 
addition  of  very  dilute  sulphuric  acid  had  no  perceptible  effect 
on  a  thermometer  standing  in  the  liquid,  but  yet  the  rod  be- 
came strongly  warm  during  the  effervescence,  and  when  that 
was  over,  became  again  cold.  Sulphate  of  soda  is  negative ; 
but  positive  odyle  must  have  been  given  out  from  the  expul- 
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mon  and  gasification  of  the  carbonic  acid.  The  patient  often 
iiaid,  that  during  decomposition  she  felt  the  effect  in  a  pulsat- 
ing or  undulating  form  ;  and  she  thought  that  the  undulations 
corresponded  to  those  of  the  efifervescence.  We  shall  return 
to  this  point,  when  considering  other  similar  phenomena ;  for 
in  these  matters,  as  in  all,  there  is  no  effect  without  a  cause. 
All  chemical  action,  therefore,  moves  in  a  varied  alternation 
nf  +  and  —  odyle,  dependent  on  the  place  of  the  combining 
liodies  in  the  odylic  series  ;  so  that  we  can  always  predict  the 
results,  if  we  know  their  relative  value  in  that  series,  and  their 
relative  quantity. 

248.  We  now  come  to  the  consideration  of  organised  beings; 
nnd  first,  of  plants.  I  brought  to  Mile.  Maix  some  flower- 
jMDts,  containing  Calla  cethioptcay  Pelargonium  moschatum^  and 
jVoe  depressa,  I  rolled  one  end  of  a  long  copper  wire  into 
several  windings,  so  as  to  form  a  sort  of  cage,  and  gave  her 
the  other  end  till  she  was  accustomed  to  it.  I  then  laid  the 
further  end  over  the  plants,  so  that  they  were  surrounded  by 
tlie  wire.  The  efiect  was  unexpectedly  vivid,  the  wire  becom- 
ing instantly  hot  to  her  hand,  and  affecting  even  the  whole 
arm.  Along  with  this,  the  point  of  the  wire  diffused  a  cool 
aura.  The  Calla  was  most  powerful,  ihQAloe  least  powerful, 
m  that  it  appeared  as  if  the  strength  of  the  influence  kept 
pace  with  the  rapidity  of  the  plant^s  growth.  The  rapid 
growing  Calla  produced  a  sensation  greatly  more  vivid  than 
the  sluggish  AloCy  notwithstanding  the  great  size  of  the  latter; 
while  the  Pelargonium  moschatum  stood,  in  every  respect,  be- 
tween the  others.  It  may  not  be  out  of  place  to  remark  here, 
tlmt  the  Calla  belongs  to  the  family  of  Aroideae,  in  which,  as 
is  well  known,  the  greatest  amount  of  heat  is  developed,  and, 
Jherefore,  the  most  intense  manifestations  of  vital  activity 
Docur. 

249.  Towards  the  end  of  September,  I  went  with  Mile. 
Reichel  into  the  fields.  We  tried  all  the  flowering  plants  that 
we  met  with.  Entire  trees  produced,  as  their  total  effect,  cold ; 
and  single  plants  in  pots  did  the  same.  When  examined  in  de- 
tail, she  found  the  stems  warm,  the  flowers  cool ;  as,  for  example, 
in  Gentiana  ciliata^  Inula  salidnay  Euphrasia  officinalis^  Odon- 
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tites  luteuj  Orobanche  cruenta^  Linum  jUxmim^  Hordeum  distich- 
umj  CorontUa  varia^  Rosa  Bengcdensisj  Pelargonium  roseumy 
Iberisj  ImpatienSy  AlehemiUay  Campanula^  DaucuSj  &c.  So 
also,  trees  were  cold  above,  and  warm  near  the  soil ;  for 
example,  PintLS  pictaj  Abies  nigricans,  Fraxinus  excelsior, 
Hippophae  rhamnoides,  Laurtis  nobilis,  Punica  granatum,  Quer^ 
cus  austriaca,  Betula  alba,  Morus  morettiana,  Salisburia  biloba, 
Hedera  quinguefoHa,  Cassia  corymhosa,  Jugh/ns  regia,  &c. 
Among  the  aggregates  she  foimd  several  cool  in  the  rays, 
warm  on  the  disc,  as  in  Picris  hieradoides,  Centaurea  panicu- 
lata,  Aster  sinensis,  Aurellus,  Dahlia  purpurea,  Senecia  eh- 
gans.  Coreopsis  bicolor,  Asterocephalus  ochroleucus,  Scahiosa 
columbaria,  S.  atropurpurea,  &c.  In  some  plants,  the  stem 
was  cool,  the  flowering  head  warm  ;  as  in  Plantago  lanceolata, 
Salvia  veTticillata,  She  felt  a  mixed  sensation  of  warm  and 
cold  fifom  the  panicles  of  Clematis  vitalba,  the  seed  capsules 
of  Papaver  somniferumj  probably,  in  this  last  case,  the  result 
of  the  simultaneous  action  of  the  alkaloids  and  the  oil  of  the 
seeds.  It  appeared,  that  different  parts  of  different  plants  were 
unlike  in  their  relation  to  odgle, 

250.  In  order  to  pursue  this  further,  I  took  out  of  the  soil 
a  large  turnip,  and  gave  it  to  Mile.  Reichel  for  examination. 
She  found  the  fibrils  of  the  root  positive,  the  bulb  negative 
below,  positive  above.  The  whole  head,  and  especially  the 
coUum,  where  the  eyes  and  leaves  come  forth,  was  very  warm  ; 
the  leaves  warm  below,  slightly  warm  at  the  top,  and  in  the 
middle,  where  they  were  most  developed,  very  cpld.  A  plant 
of  Heracleum  spondilium,  nearly  six  feet  high,  was  found  to 
have  the  root  warm,  the  stem  to  immediately  below  the  head 
nvarm,  the  involucrum  externally  still  warmer,  but  the  umbel 
itself  cold.  A  ripe  cucumber  and  a  melon  were  cool  above  at 
the  remains  of  the  flower,  but  cold  below  at  the  insertion  of 
the  fiiiit  stalk. 

261.  Since  it  thus  appeared,  that  there  was  no  general 
polarisation  of  plants,  as  according  to  caudex  ascendens  or 
descendens,  for  example,  or  as  in  crystals,  but  that  positive 
and  negative  influences  were  found  in  various  p^rts  of  the 
plants,  while  yet  the  same  odylic  state  was  found  in  like- 
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named  organs,  and  within  these  in  like-named  parts,  I  turned 
to  the  study  of  the  organs  specially.  I  first  tried  with  Mile. 
Maix  a  young  Aloe  depressa.  The  point  of  the  principal  axis 
acted  most  powerfully,  but  among  the  individual  organs,  the 
large  lower  leaves  were  most  powerftd,  diffusing  more  of  cool 
aura  than  the  smaller  upper  ones.  The  middle  rib  of  the 
leaves,  with  its  bundles  of  vessels,  acted  more  strongly  than 
the  points  of  the  leaves,  and  the  under  surface  more  strongly 
than  the  upper. — The  same  plant,  as  well  as  an  Agave  Ameri- 
caruiy  tried  by  Mile.  Reichel,  gave  similar  results :  The 
stem  colder  at  the  point  than  below  ;  each  leaf  near  the  soil, 
and  on  its  imder  surface  cooler ;  and  on  the  upper  surface  and 
the  middle  rib,  stronger  than  at  the  edges  or  in  the  paren- 
chyma. The  plants  were  of  equal  size,  and  each  had  ten  or 
twelve  leaves.  A  leaf  of  Ulmus  campestrisj  of  Lauras  nobtlisj 
Punica  granatum^  while  attached  to  the  plant  and  uninjured, 
were  all  warmer  below  than  above,  and  at  the  root  of  the  leaf 
stalk  warmer  than  at  the  point  of  the  leaf.  Leaves  of  Castania 
vesca,  broken  off  from  the  tree,  were  compared  in  three  stages 
of  their  life ;  as  green  leaf ;  as  yellowed  by  autumn ;  and 
when  of  the  wintry  brown,  all  of  which  may  be  had  in  Octo- 
ber. The  green  and  yellow  leaves  were,  on  the  whole,  cool 
to  the  patient;  the  green  colder  than  the  yellow;  but  the 
brown  leaf  was  not  at  all  cool,  and  seemed  about  as  indifferent 
as  a  piece  of  paper,  with  a  faint  tendency  to  a  tepid  effect. 

252.  The  total  results  of  these  experiments  in  plants,  which 
are  only  to  be  regarded  as  preliminary,  may  be  stated  as 
follows  :  The  radical  fibres  are  warm  and  positive,  the  ends  of 
the  upper  leaves  are  cold  and  negative.  The  point  of  the 
stem  is  developed  into  buds  and  leaves,  and  stands,  therefore, 
on  the  negative  side.  We  may  therefore  say,  with  some  jus- 
tice, that,  in  general,  positive  odyle  prevails  in  the  descending, 
negative  odyle  in  the  ascending  stem.  But  this  must  be 
taken  with  considerable  limitation.  For  within  these  princi- 
pal conditions,  there  exist  numberless  details,  an  infinitely 
subdivided  polarity,  in  which  +  odyle  and  —  odyle  alternate 
a  thousand  times.  Yet  we  perceive  this  rule,  that  where 
nature  has  little  to  doy  where  her  jbrmative  energy  dtminishesj 


PHENOMENA  OF  ODYLE.  191 

negativity  prevails  ;  while  positivity  predominaies  where  she  is 
active  and  exerts  propulsion.  Thus  the  bundles  of  vessels  in 
the  ribs  of  leaves,  the  under  surface  of  the  leaves,  and  the 
part  neax^t  the  insertion,  are  successively  more  positive; 
while  the  more  parenchymatous  mass,  the  upper  surfece,  and 
the  point,  are  each  more  negative  than  the  preceding.  Now 
physiology  teaches  us,  that  leaves  grow  chiefly  not  at  the 
point,  but  near  their  insertion ;  that  the  point  is  completed 
very  soon  after  the  opening  of  the  bud,  while  the  leaf  long 
continues  to  grow  from  the  side  of  the  stalk,  and  of  course  in 
its  under  surface.*  The  vegetative  propulsion,  therefore,  soon 
ceases  towards  the  point,  but  remains  active  behind.  Here 
also  it  seems  to  be  positively  of  the  imponderables,  light,  heat, 
odyle,  &c.,  with  which  nature  allies  herself  in  order  to  produce 
her  organisms ;  and  when  she  abandons  the  field  to  negativity, 
life  disappears. 

253.  We  must  now  turn  our  eyes  to  animal  life.  How  vast 
the  part  is  which  odyle  here  plays,  we  see  best  in  the  profound 
and  puzzling  phenomena  of  somnambulism.  But  we  do  not 
here  discuss  that  subject,  confining  ourselves  to  certain  efiects 
produced  in  sensitives  by  the  healthy  vitality  of  other  living 
beings.  When  I  placed  on  a  copper  plate,  connected  with  the 
hand  of  MUe.  Maix  by  a  long  wire,  a  living  animal,  even  of 
very  small  size,  as  a  gold  beetle  (cetonia  aurata),  a  butterfly 
(bombyx  mori)^  or  any  similar  creature,  I  was  surprised  to  see 
that,  after  a  few  seconds,  she  could  discover  this  without  seeing 
ike  plate  or  the  animals,  by  the  change  of  apparent  tempera- 
ture in  the  wire.  If  I  used  a  larger  animal,  such  as  a  cat,  the 
sensation  was  very  vivid.  The  eflect  of  my  own  hand,  when 
laid  on  the  plate,  overpowered  all  these,  as  has  been  before 
stated.  I  have  tried  these  experiments  numberless  times,  and 
with  a  hundred  variations ;  they  invariably  gave  the  constant 
result,  that  every  living  creature  instantly  produced  an  effect, 
not  only  on  contact,  but  through  a  long  wire,  or  a  number  of 
other  conductors,  which  to  Mile.  Maix  was  warm,  diffdsing  a 
cool  aura,  like  all  odylically  active  bodies  in  inorganic  nature. 

*  EiTDLiCHKR  and  UifOBBy  Gnindzttge  der  Botanik,  §  830.  Schlbidbn, 
Gnmdzage  der  wimeiuchaftlicheii  Botanik,  2ter.  Theil,  Seite  167. 
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When  I  removed  the  animals,  the  edect  soon  ceased,  and  the 
wire  returned  to  its  usual  condition.  Similar  experiments 
with  beetles,  butterflies,  and  cats,  were  tried  on  Mile.  Reichel. 
They  confirmed  the  above  in  every  particular. 

254.  When  I  raised  my  hands  towards  Mile.  Reichel,  she 
felt,  even  at  a  distance,  my  left  hand  diffusing  warmth,  my 
right  coolness  on  her,  like  a  distant  magnet  MUe.  Atz- 
MANNSDORFER  felt  the  same  thing  more  strongly.  When  I 
approached  Mile.  Reichel,  so  that  my  right  side  was  next  to 
her,  she  felt  me,  as  soon  as  I  entered  the  room,  cool ;  but  if 
i^iy  left  side  was  next  her,  she  felt  me  warm.  Not  only  the 
hands,  but  the  whole  sides  of  human  beings,  are  respectively 
positive  and  negative.  I  made  her  try  me  from  head  to  foot, 
by  holding  her  hand  near  me.  She  found,  next  to  the  hands, 
the  head  most  powerful  in  its  action  on  her,  positive  on  the 
left,  negative  on  the  right  side.  The  toes  were  also  powerful. 
In  regard  to  front  and  back,  the  forehead  was  altogether  cooler, 
the  hindhead  especially  warm  till  towards  the  neck.  In  the 
arms  and  hands,  she,  as  well  as  Miles.  Maix  and  Nowotny, 
observed  the  following  arrangement :  The  points  of  the  fingers 
were  strongest ;  then  the  roots  of  the  fingers ;  then  the  inner 
surface  of  the  wrist,  where  the  hand  joins  the  arm ;  lastly,  the 
inner  part  of  the  arm,  where  the  elbow-joint  is  attached.  In 
the  fingers,  other  points  of  concentration  were  found ;  every- 
where at  the  lower  end  of  a  joint,  or  the  inside.  Nature, 
therefore,  here  obviously  follows  the  law  :  From  the  shoulder 
to  the  points  of  the  fingers,  the  point  of  greatest  influence  always 
lies  on  the  inner  side  of  the  inferior  or  distal  end  of  a  parL 
There  are  therefore  six  such  chief  points,  increasing  in  power 
downwards :  the  inferior  extremity  of  the  humerus,  of  the 
forearm,  of  the  hand,  and  of  the  three  finger-joints,  always  on 
the  inner  side.  On  the  outer  surface,  there  are  no  peculiarly 
powerful  points. 

255.  One  point  of  very  remarkable  power  is  the  mouth  with 
the  tongue.  It  is  very  cool,  and  therefore  negative.  The  sen- 
sitive feel  every  thing  most  distinctly  with  the  lips,  especially 
the  odylic  influence  of  the  bodies  thus  examined.  And  con- 
versely, the  mouth  of  healthy  persons  is  a  point,  by  means  of 
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which  all  objects  may  be  charged  with  odyle  still  more  strongly 
than  by  the  hands.  When  I  took  in  my  mouth  one  end  of  a 
glass  tube,  a  wire,  a  silver  spoon,  a  bar  of  wood,  &c.,  and 
caused  the  patients  to  feel  the  other  end,  they  all  found  them 
very  strongly  charged  with  odyle.  When  I  held  a  glass  of 
water  to  my  mouth  as  if  to  drink,  and  gave  it  soon  after  to  a 
sensitive  patient,  she  took  it  for  magnetised  water.  When  I 
passed  my  mouth,  closed  so  as  not  to  allow  breath  to  pass, 
along,  but  not  in  contact  with,  the  German  silver  rod,  so  as 
to  be  about  a  minute  close  to  it,  the  patients.  Miles.  Maix, 
Reichel,  Atzmannsdorfer,  and  Sturmann,  ifound  it  exactly 
so  charged  as  if  it  had  been  acted  on  by  the  sun's  rays,  or 
with  contact  by  a  magnet,  by  the  point  of  a  crystal,  or  by  my 
hand. 

Here  we  obtain  a  not  altogether  iminteresting  explanation 
of  the  trtue  nature  and  significance  of  a  kiss.  The  lips  are  one 
of  the  foci  of  odyle ;  and  the  flames,  which  our  poets  describe 
as  belonging  to  them,  do  in  fact  play  there,*  The  next  of 
these  treatises  will  clearly  prove  this. 

It  may  be  asked,  how  can  this  be  consistent  with  the  fact, 
that  the  mouth  is  negative  ?  But  in  fact,  the  two  statements 
harmonise  very  well ;  for  the  kiss  gives  nothing,  but  rather 
seeks,  strives  after  an  equilibrium  which  it  does  not  attain. 
It  is  not  a  negative ;  but  physically,  as  well  as  psychically,  its 
state  is  one  of  negativity. 

256.  As  odyle  is,  in  the  human  body,  unequally  distributed 
in  regard  to  space,  I  concluded  that  it  would  very  probably  be 
found  also  unequally  distributed  with  reference  to  time,  I  had 
many  reasons  for  suspecting,  that,  in  the  various  bodily  and 
mental  states  through  which  we  pass  every  twenty-four  hours, 
the  odyle  would  vary  in  its  distribution  and  in  its  intensity. 
Should  this  suspicion  be  verified,  I  hoped  that  we  might 

*  Of  course  the  author  here  speaks  of  flames  visible  only  to  the  sensitive. 
The  reader  wiU  remember  the  flames  from  the  points  of  the  fingers,  described 
in  I  92.  These,  and  other  similar  phenomena,  such  as  the  one  alluded  to  in 
the  text,  wiU  be  fully  discuased  in  Part  III.  But  in  the  meantime  we  may 
remind  the  reader  of  the  very  frequent  observations  made  by  persons  in  tlie 
mefimeric  state,  who  are  always  sensitive,  and  by  others  also  in  some  cases,  of 
flames  from  the  points  of  the  fingers. — W.  6. 

N 


194  DISTRIBUTION  OF  ODYLE 

obtain  highly  ifiteresting  hints  at  least,  if  not  explanations^ 
concerning  sleep,  digestion,  hunger,  the  sensations  of  heat  and 
cold,  the  mental  affections  in  their  physical  effects,  and  hence 
also  concerning  many  other  questions  bordering  on  the  psydii- 
cal.    And  even  if  in  this  way,  in  the  first  instance  only  com- 
paratively small  results  were  to  be  obtained,  yet  it  would 
certainly  open  up  to  us  a  new  and  highly  promising  path 
towards  obtaining  a  knowledge  of  things  on  which  it  is  always 
so  difficult  to  throw  any  light    With  this  view  I  caused  MUe. 
Reichel  to  make  hourly  observations  on  me,  and  I  repre- 
sented the  results  graphically  in  curves,  of  which  the  abscissiB 
represented  the  times,  and  the  ordinates  the  relative  strengths 
or  intensities  of  odyle.     I  further  extended  the  observations 
to  my  daughter  Hebmine  and  to  Mile.  Reichel  herself.    She 
had  periods,  belonging  to  her  illness,  of  three  weeks,  during 
which  she  never  slept ;  and  I  made  use  of  these  periods,  to 
continue  the   observations  without  interruption  during  the 
night.     They  were  made  as  follows :    Every  hour  the  pati^t 
took  hold  of  my  right  hand,  examined  its  relative  power,  and 
estimated  this,  so  that  I  could  mark  on  the  table,  prepared  for 
the  purpose,  the  point  as  nearly  as  possible  corresponding  to 
the  power  observed  by  her.     In  different  experiments,  this 
was  continued  for  twelve,  eighteen,  and  as  far  as  twenty-six 
hours.     During  this  time,  my  usual  mode  of  life  was  this :    I 
awoke  from  6  to  7  A.M.,  then  read  in  bed  till  9  or  10  a.m.  ; 
rose,  and  from  10  to  11  a.m.  breakfasted  on  cold  weak  tea; 
dined  at  3  p.m.,  ate  a  very  small  portion  of  sweetmeat  (jam) 
at  10  P.M.,  and  retired  to  bed  from  11  p.m.  to  midnight    I 
drank  neither  wine,  beer,  spirits,  coffee,  nor  tea  (save  the  cold 
weak  tea  at  breakfast) ;  and  I  did  not  smoke  tobacco.    I  took 
no  exercise  beyond  a  moderate  walk,  which  did  not  extend 
further  than  through  the  park  of  Schloss  Reisenberg,  and 
passed  the  time,  for  the  most  part,  quietly  at  my  study-table. 
I  was  in  good  health,  tranquil  in  mind,  and  at  the  age  of  fifiy^ 
six.     So  much  with  regard  to  the  circumstances  which  might 
have  an  influence  on  the  experiments.     For  a  quarter  of  an 
hour  previous  to  each  occasion  on  which  the  patient  tried  my 
hand,  I  carefully  avoided  touching  with  it  metallic  objects, 
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even  the  locks  of  doors,  which  I  had  others  to  op^n  for  me. 
After  dinner,  during  which  I  had  touched  silver  utensils,  I 
always  allowed  some  time  to  pass  before  I  gave  my  hand  to 
be  tried.  I  also  avoided  exposure  to  the  sun's  rays,  and  the 
vicinity  of  a  fire. 

257.  Since  the  measures  obtained  rested  on  a  sensation,  that 
is,  on  the  estimation  of  a  sensation,  which  could  not  be  checked 
or  controlled  by  any  fixed  scale,  they  could  lay  claim  only  to 
a  very  moderate  degree  of  accuracy.  To  approach  as  nearly 
as  possible  to  the  truth,  I  repeated  one  experiment  five  or  six 
times ;  that,  namely,  in  which  my  hand  was  examined  hourly 
by  the  patient  firom  hour  to  hour,  and  the  results  marked. 
The  resulting  curve  is  given  in  Fig.  1.  Plate  II.  where  the  dif- 
ferent trials  are  compared.  The  agreement  between  the  dif- 
ferent curves  is  surprising,  and  proves  that  the  sensations  of 
the  observer  Mile.  Beiohel  have,  as  I  have  repeatedly  pointed 
out,  a  very  high  degree  of  distinctness. 

As  soon  as  I  had  thus  satisfied  myself  that  in  this  way 
observations  could  be  made,  which  should  yield  concordant 
results,  I  extended  the  experiments  in  various  directions.  I 
continued  them  by  night,  had  them  tried  on  females,  and, 
among  others,  on  MUe.  Beichel  herself,  &c.  1  then  caused 
her  to  examine  different  parts  of  the  same  person,  as  well  as 
the  opposite  organs  in  the  same  individual. 

258.  Let  me  illustrate  this  a  little  in  detail.  In  Fig.  1. 
Plate  n.,  are  the  various  observations  of  my  right  hand,  tried 
by  the  right  hand  of  MUe.  Beichel.  My  right  hand,  as  for- 
merly mentioned,  is  negative,  and  was  found  so  during  the 
whole  time ;  for  this  quality,  in  general,  does  not  change ; 
bat  the  quantity  of  force  varies,  and  is  constantly  either  rising 
or  fiedling.  This  I  call  the  amount  of  the  force.  It  will  be 
seen,  that  firom  6  A.M.,  when  the  observations  usually  began, 
a  gradual  increase  took  place,  till  the  period  between  10  a.m. 
and  noon.  From  that  period  a  fall  or  diminution  began, 
lasting  till  about  3  p.m.  The  rise  then  returned,  and  con- 
tinued tiU  firom  7  to  9  P.  M. ;  after  which  a  continuous  fall  was 
observed  till  long  after  midnight. 

This  table,  with  its  often  repeated  experiments,  proves,  that 
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from  the  period  of  waking,  although  I  remained  in  bed  for 
hours  reading,  the  odyle  in  my  right  hand  increased  till  past 
the  hour  of  breakfast  and  towards  noon.  The  rising  day,  there- 
fore, increased  the  amount  of  force  in  the  hand.  The  fidl  which 
now  took  place  lasted  exactly  till  the  hour  of  dinner  ;  and  it 
is  obvious,  that  it  is  caused  by  awakening  hunger ;  for  as  soon 
as  that  feeling  was  stilled  by  the  meal,  nay,  even  as  soon  as 
the  first  food,  warm  soup,  was  taken,  the  fall  was  checked, 
and  the  rise  instantly  began,  continuing  steadily  till  it  reached 
the  maximum,  which  occurred  in  the  evening  about  the  time 
the  day-light  faded.  Similar  trials  with  Mile.  Maix  and  M. 
ScHUH,  as  observers,  yielded  the  same  results.  They  both 
foimd  my  hands  more  powerful  after  dinner  than  before  it 
Towards  nine  or  10  A.M.  there  is  a  slight  tendency  to  fall 
This  depends,  no  doubt,  on  the  increasing  hunger  before 
breakfast ;  and  is  a  collateral  fact,  confirming  that  previously 
described  as  occurring  before  dinner. 

259.  To  satisfy  myself  of  the  correctness  of  the  view  I  had 
taken  of  these  phenomena,  I  repeated  the  experiment  on  an 
individual  whose  mode  of  life  differed  fix)m  mine.  This  was 
Mile.  Reichel,  who,  when  residing  in  my  house,  dined  at 
1  P.M.,  instead  of  3  p.m.  She  was  able  to  examine  her 
right  hand  very  well  with  her  left,  and  she  undertook  the 
observation.  The  curve  obtained  was  now  quite  difierent,  as 
may  be  seen  in  Fig.  2.  Plate  II.  Up  to  mid-day  the  rise  was 
in  general  the  same  as  before ;  but  the  fall  which  then  began 
lasted,  not  till  after  3  p.m.,  but  only  till  1  p.m.,  the  hour 
of  her  meal,  then  instantly  ceased,  and  was  followed  by  a 
new  increase  of  force,  which  reached  its  maximum  when  the 
day  began  to  sink  into  evening.  In  this  caae  also  a  slight 
tendency  to  Ml  before  breakfast  was  observed,  which,  after 
the  meal,  yielded  to  the  general  rise  of  the  forenoon. 

260.  It  appeared,  therefore,  that  hunger  diminishes  the 
amount  of  odyle  in  the  right  hand,  while  taking  food  increases 
it.  Here  we  clearly  come  to  the  efiects  of  chemical  action,  as 
explained  in  the  fifth  treatise.  It  is  chemical  action  to  which 
the  food  is  subjected ;  digestion,  that  is,  decompositions  and 
combinations,  begin,  and  movements  of  odyle  are  produced. 
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Chymodyle  is  set  free,  if  we  choose  thus  to  express  it.  It  is 
a  matter  of  absolute  indiflference  how  mi^ch  or  how  little  share 
we  attribute  to  the  vital  force  in  these  changes.  They  are  still 
chemical  and  molecular  changes,  and  odyle  is  produced  by 
them,  which  then  spreads  over  the  body,  and  charges  the 
different  organs. 

261 .  Having  ascertained  the  course  of  matter  during  the  day, 
it  remained  to  determine  that  of  the  night.  What  is  our  state, 
in  reference  to  odyle,  when  the  god  of  day,  with  his  abundant 
supply  of  odyle,  is  absent,  and  we  are  subjected  to  the  great 
and  remarkable  change  of  condition  occurring  in  sleep  ?  To 
observe  this,  the  sensitive  observer  must  wake  while  the  healthy 
subject  of  his  observations  sleeps ;  and,  as  the  observations  were 
to  be  made  from  hour  to  hour,  the  difficulty  was  considerable. 
But  I  succeeded  in  persuading  MUe.  Reichel,  by  explaining 
to  her  the  scientific  value  of  such  an  investigation,  and  the 
merit  she  would  have  in  making  it,  to  come,  as  she  could  not 
sleep,  every  hour,  during  several  nights,  to  my  bedside,  while 
I  slept,  to  examine  the  state  of  my  hand,  and  to  note  the  result. 
There  was  no  other  way  of  managing  it,  for,  in  order  to  obtain 
unmixed  results,  it  was  necessary  that  I  should  sleep  exactly 
as  I  was  accustomed  to  do,  and  that  in  my  own  bed.  Fig.  3. 
Plate  II.  shows  the  result  of  difierent  varied  observations  on 
me  and  on  others.  From  the  morning  the  odyle  rises  in  the 
right  hand,  excepting  slight  disturbances  due  to  hunger, 
through  the  whole  day,  till  a  period  from  6  to  9  A.  M., 
according  to  the  season,  the  hour  of  dinner,  &c.  It  now  begins 
to  fall  decidedly,  and  does  so  till  2  or  3  A.  M.,  when  it 
becomes  nearly  stationary,  until  the  dawn  of  day,  which  at  the 
time  of  these  experiments  was  from  5  to  6  a.  M.  Then, 
as  the  morning  twilight  dissipates  the  darkness,  the  force 
rapidly  rises,  and  fresh  life  flows  into  the  organised  world, 
odyle  and  vital  force  again  increase  during  the  whole  day,  as 
long  as  the  sun  shines. 

262.  I  am  here  also  privileged  to  find  a  confirmation  of  a 
law  already  discovered.  The  sun,  a  mighty  source  of  odyle, 
sends  it  to  us  along  with  light  and  heat,  and  saturates  every 
thing  on  which  it  sliines  with  this  force,  till  the  maximum  is 
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reached  in  the  evening.  Instantly j  as  soon  as  the  stm  sinks 
below  the  horizon^  the  odylic  tension  on  the  human  frame 
dimintshesy  and  with  the  commencement  of  this  £edl  there  occur, 
in  persons  leading  a  natoral  life,  weariness,  dnlness,  and  sleep. 
As  soon  as  the  greeU  source  of  odyh  is  closedj  the  fountain  of 
conscwusy  waking  lifo  dries  up.  Not  alone  by  heat  and  light 
does  the  sun  call  living  beings  into  existence ;  that  hnninaiy 
employs  yet  another  influence,  namely,  odyle,  which,  like 
heat,  penetrates  all  bodies,  and  the  fluctuations  of  which  we 
now  begin  to  compare  with  the  parallel  states  of  sleeping  and 
waking,  and  are  learning  also  now  to  measure. 

That  it  is  of  little  importance  whether  the  sun's  rays  fidl  on 
us  directly,  or  whether  we  are  exposed  only  to  the  general 
light  of  day,  or  are  in  the  shade,  follows  from  the  laws  already 
ascertained  as  to  the  conductibility  and  transference  of  odyle. 
Wherever  we  may  be,  this  influence  from  the  stm  will  reach 
us  in  due  quantity. 

263.  What  is  the  state  of  the  left  hand,  which  is  opposite 
in  polarity  to  the  right?  Does  it  increase  and  diminish  in 
positive  force,  as  the  right  hand  does  in  negative?  Does  it 
follow  the  same  or  another  course  ?  This  could  be  only  asceiv 
tained  by  observing  both  hands  simultaneously.  Fig.  5. 
Platell.  shows  the  result.  The  upper  line  is  that  of  the 
positive  left  hand,  the  lower  that  of  the  negative  right  hand. 
The  former  exhibits  in  the  morning  a  more  rapid  rise,  and 
reaches  in  the  evening  a  higher  point  than  the  latter.  More- 
over, before  dinner  it  does  not  faU  so  low.  It  reaches  the  first 
maximum  in  the  forenoon,  a  little  later ;  the  second  greater 
maximum  in  the  evening,  rather  earlier.  This  appears  to  indi- 
cate a  greater  degree  of  energy  in  the  developement  of  its  odyle. 

The  positive  left  handfbUowSj  therefore^  not  a  course  precisely 
identical  toithj  but  one  very  analogous  to,  that  of  the  negative 
right  hand^  as  regards  intensity  offeree. 

264.  The  brain  is  so  symmetrical  in  structure  that,  since  the 
symmetrical  hands  exhibit  so  great  a  diflerence,  I  was  naturally 
led  to  draw  conclusions  in  regard  to  the  more  deep-seated 
machinery  in  the  human  body,  of  which  the  hands  are  only 
outstretched  levers.     Is  the  brain,  which  many  would,  and  not 
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always  successfully,  explore  by  means  of  its  bony  case,  not 
also  pervaded  by  and  gifted  with  the  delicate  power  of  odyle, 
and  may  it  not  render  itself  sensible  by  its  action  on  sensitive 
persons?  Mile.  Reichel  found  my  head  cool  on  the  right 
side,  like  the  right  hand,  but  considerably  stronger,  and  warm 
on  the  left  side.  This  was  the  case  also  with  all  the  persons, 
male  and  female,  who  were  examined.  I  may  specify  M. 
KOTSGHY,  who  was  carefully  examined  by  the  patient,  and 
whose  head,  sides,  and  hands,  were  found  qualitatively  to 
agree  with  mine.  I  thought  that  the  head  deserved  a  minute 
investigation  even  more  than  the  hands,  and  I  therefore  caused 
the  patient  to  examine  my  head  during  two  periods  of  twenty- 
four  consecutive  hours,  once  on  the  18th,  and  again  on  the 
23d  of  October  1844.  Fig.  6.  Plate  II.  shews  the  result.  The 
dotted  line  is  that  of  the  second  observation,  which  was  only 
continued  till  10  P.  M. 

265.  These  results  are  remarkable.  They  show  that  the 
difference  between  the  opposite  sides  of  the  head  is  still  greater 
than  between  the  two  hands.  The  left  side  gains  force  in 
the  morning  far  more  slowly  than  the  right.  Up  to  3  o'clock 
P.M.  the  left  side  has  hardly  risen,  while  the  right  at  1  p.m. 
has  already  reached  its  first  maximum,  which  is  little  inferior 
to  the  evening  one.  The  lowering  effect  of  hunger  is  seen  in 
both  before  dinner,  but  not  so  strongly  as  in  the  hands. 
While  the  right  side  remains  nearly  stationary  from  one  to 
9  P.M.,  the  left  now  rises  uninterruptedly  from  1  to  11  P.M. 
The  right  begins  to  fall  already  at  8  P.  M. ;  it  crosses  the 
left,  and  sinks  hx  below  it ;  whereas  the  left  only  begins  to 
Ml  at  1  A.  M.,  or  five  hours  later.  The  morning  rise  begins 
in  both  at  the  same  time. 

The  conclusions  are,  that  the  course  of  the  brain  is,  in 
general,  analogous  to  that  of  the  hands,  rising  in  the  morning, 
sinking  a  little  at  noon,  attaining  its  maximmn  in  the  evening, 
its  minimum  towards  4  A.M. ;  all  these  things  agree  toler- 
ably well,  and  indicate  the  probable  daily  course  of  our  whole 
frame  in  a  person  living  as  I  do.  But  the  brain  differs  from 
the  hands  in  being  far  less  affected  by  hunger  or  eating.  The 
organs  of  intellect  and  of  the  mental  affections  generally  appear 
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to  be  less  concerned  with  the  ordinary  business  pfnukition^  than 
the  hands  which  have  to  provide  it.  Nature  has  providently 
secured,  that  if  food  should  fail,  the  power  of  the  mind,  which 
devises  the  means  of  obtaining  it,  should  not  immediately  be 
affected.  The  difference  between  the  two  sides  of  the  brain, 
indicates  that  the  right  hemisphere  inclines  earlier  to  sleep 
than  the  left,  as  it  also,  on  the  other  hand,  rises  earlier  in  the 
morning  to  its  greatest  force  than  the  left  does.  It  exhibits, 
therefore,  greater  excitability,  but  not  greater  power,  than  the 
opposite  side. 

266.  There  is  a  greater  anatomical  difference  between  fore- 
head and  hindhead  than  between  the  two  sides  of  the  brain, 
and  I  was  desirous  also  to  investigate  this.  The  observation 
was  twice  made,  each  time  for  twenty-four  hours,  on  the  19th 
and  20th  October,  and  the  result  is  given  in  Fig.  7.  Plate  II. 
The  differences  here  appeared  in  the  form  of  stronger  polar 
opposition.  The  forehead,  in  general,  was  cold,  the  hindhead 
very  warm,  and  not  only  in  human  beings,  but  also  in  animals. 
The  patient  observed  it  in  the  cat  of  the  house,  and  when  taken 
to  my  stables,  also  in  horses  and  cows,  the  depression  in  the 
back  of  the  neck  in  the  latter  being  especially  hot  to  her.  The 
human  forehead  rose  quickly  in  the  morning  with  the  grey 
light  of  dawn,  was  little  affected  by  the  two  periods  of  hunger, 
and  reached  its  maximum  after  sunset.  During  all  this  time 
the  hindhead  remained  nearly  stationary,  so  that  at  6  P.  M. 
it  stood  where  it  had  been  at  6  A.  M.  But  now  it  began  to 
rise,  almost  exactly  at  the  time  that  the  forehead  began  to  fidl. 
From  this  point  the  lines  cross  each  other,  that  of  the  hind- 
head rising  till  3  A.  M. ;  while  that  of  the  forehead  falls  till 
about  the  same  time,  at  which  one  reaches  its  maximum,  the 
other  its  minimum.  From  this  time  they  again  pursue 
opposite  courses;  and  while  the  hindhead,  which  at  3  A.M. 
is  very  high,  rapidly  falls,  the  forehead,  which  at  4  A.M.  is 
very  low,  begins  to  rise  with  equal  rapidity. 

267.  This  play  of  forces  is  the  image  of  our  sleeping  and 
waking.  The  forehead  represents  the  waking  state,  the  hind- 
head that  of  sleep.  The  former  becomes  active  from  the  first 
peep  of  dawn,  and  increases  till  sunset.     It  then  loses  the 
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supply  of  odyle  derived  from  the  sun,  and  sinks  continually 
till  the  new  day  breaks,  when  its  force  again  begins  to  rise. 
On  the  other  hand,  the  hindhead  rests  nearly  motionless 
during  the  prevalence  of  day-light,  but  as  the  sim  sinks  below 
the  horizon,  its  hour  for  labour  strikes.  The  Morpheus  then 
rises,  and  with  rapid  steps  mounts  up,  till  the  first  traces  of 
early  dawn  remind  him  that  the  forehead  is  on  its  way  to 
relieve  his  watch.  The  hindhead,  at  the  close  of  night,  falls 
as  continuously  and  rapidly  to  its  lowest  level,  as  was  the  case 
^th  the  forehead  at  the  close  of  day.  They  are,  therefore, 
not  only  oppositely  polar,  the  forehead  being  cool  and  negative, 
the  hindhead  warm  and  positive ;  but  they  are  also  diametri- 
cally opposite  in  the  exercise  of  their  functions,  as  are  day 
and  night,  waking  and  sleeping. 

268.  It  also  appears  from  the  above  comparison,  that  sleep- 
ing and  waking  are  not  opposed  to  each  other,  in  the  way  in 
which  action  and  rest  are  opposed,  at  least  not  in  relation  to 
odyle ;  but  that  only  the  seat  of  activity  is  changed.  The  force 
does  not  cease  to  exist,  nor  does  it  diminish  in  amount,  but 
simply  shifts  from  the  anterior  part  of  the  brain  to  the  pos- 
terior, gaining  in  one  direction  what  it  has  lost  in  another. 
Sleep,  therefore,  appears,  not  as  a  failure  of  the  vital  energies, 
but  as  a  dislocation  of  them.  In  the  same  degree  as  vitality 
was  active  during  the  day  in  the  forehead,  it  predominates 
during  the  night  in  the  hindhead.  Sleep  is  therefore  an  al- 
ternation in  the  functions  and  powers  of  our  organs,  but  in  no 
way  the  introduction  to  their  inactivity ;  poets  may  employ,  as 
a  metaphor,  the  comparison  of  sleep  with  death,  but  physiolo- 
gists, studying  the  phenomena  of  organic  life,  cannot  do  so. 
Vitality  is  just  as  active  during  sleep  as  in  the  waking  state ; 
its  direction  only  is  changed.  The  phenomenon  of  sleep  is 
governed  by  the  posterior  part  of  the  brain,  probably  by  the 
cerebellum,  while  the  forehead  ceases  from  its  mental  labour ; 
and  when  the  forehead  again,  under  the  influence  of  the  solar 
rays,  resumes  its  activity,  the  hindhead  relinquishes  its  claims 
on  the  vital  energies. 

269.  Fig.  4.  Plate  II.  exhibits  a  small,  but  not  unimportant 
confirmation  of  the  above.     On  one  occasion  I  became  sleepy 
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soon  after  dinner,  and  leaning  my  head  on  the  back  of  my 
chair,  and  fell  aaleep  for  ten  minutes.  During  this  sleep,  as 
well  as  shortly  before  it,  and  shortly  after  it,  Mile.  Reichel 
had  examined  the  state  of  my  hand.  The  figmre  gives  the 
result  of  these  observations,  made  between  4  and  5  P.  H.  The 
force  of  my  hand,  instead  of  steadily  rising,  as  on  all  other 
days  at  this  period,  made  an  anomalous  leap  downwards,  after 
which  it  resumed  and  continued  the  normal  rise.  The  short  nap 
in  which  I  had  indulged,  had  been  sufficient  to  cause  a  veiy 
sensible  inversion  of  the  distribution  of  odyle  in  my  person. 
As  long  as  I  slept,  the  force  in  my  hand  rapidly  sank ;  the 
ordinate  representing  it  became  shorter,  and  only  lengthened 
again  when  I  had  awakened,  and  all  the  vital  Amotions  had 
once  more  entered  on  their  former  course. 

270.  The  pit  of  the  stomach,  or  hypochondrium,  is  a  spot 
in  the  human  body,  which  in  somnambulists  plays  a  very  pe- 
culiar part.  Anatomists  have  often  sought  there  for  a  peculiar 
organ,  and  were  surprised  to  find  nothing  remarkable,  which 
could  serve  as  the  means  of  producing  the  extraordinary  hcts 
very  often  observed  in  persons  in  what  is  called  the  state  of  clair- 
voyance. Even  the  corpora  of  Pacini,  which  have  recently  been 
supposed  to  be  concerned  in  these  phenomena,  are  not  distri- 
buted over  the  body  in  such  an  order  as  to  correspond  to  the 
relative  degrees  of  sensitiveness  in  diflferent  parts.  But  it  is 
not  at  all  necessary  that  any  special  organ  should  exist  where 
the  phenomena  of  odyle  are  particularly  concentrated.  In 
points,  where  nature  acts  by  means  of  imponderable  agents, 
which  penetrate  all  things,  she  requires  no  special  palpable 
apparatus.  These  phenomena  are  the  combined  resultants  of 
numberless  and  complex  coi^ponents,  which  constitute  the 
nerves,  nervous  tissues,  and  ganglia.  The  point  of  greatest  con- 
centration may  then  occur  in  the  otherwise  most  insignificant 
spot  on  the  abdomen.  I  was  very  desirous  to  know  the  course 
followed  by  the  hypochondrium  in  relation  to  odyle ;  and  I 
succeeded  in  obtaining  a  twenty-four  hours  observation  of  tiiat 
part  of  my  own  firame.  Fig.  8.  Plate  II.  shows  the  result. 
The  line  difiers  but  little,  in  its  curves,  fix)m  those  of  the  hands. 
The  difference  is  seen  in  some  retardation  or  other  disturbance 
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of  the  time.  The  eflfect  of  hunger  first  appears  at  2  P.  M., 
but  extends  long  past  the  dinner  hour  to  past  5  P.  M.  The 
higher  colmina^m  occhtb  also,  not  at  sunset,  but  at  10  P.  M. 
— ^The  course  of  the  hypochondrium  has,  therefore,  nothing 
peculiar,  but  it  teaches  us,  that  the  order  of  effects,  from  sun- 
rise, from  hunger,  from  taking  food,  and  from  sunset,  extends 
to  the  abdomen,  in  a  similar  manner  as  the  hands  and  sides 
of  the  head.  But  phenomena  of  another  kind,  produced  by 
mental  affections,  and  reflected  in  the  physical  phenomena  of 
vitality,  are  very  distinctly  and  strongly  marked  in  the  hypo- 
chondrium. Of  these  I  can  only  speak  hereafter,  and  must 
here  content  myself  with  alluding  to  them. 

271.  In  order  to  see  whether  the  developement  of  odyle 
followed  the  same  course  in  females  as  in  males,  I  had  a 
twenty-four  hours  observation  made  of  the  right  hand  of  my 
daughter  Hermine.  Fig.  9.  Plate  II.  shows  that  the  line  ob- 
tained differs  so  little  from  that  of  my  own  right  hand,  that 
the  differences  may  be  regarded  as  unavoidable  errors  of  ob- 
servation. In  this  respect,  therefore,  there  is  no  difference 
between  the  sexes. 

272.  Fig.  10.  Plate  II.  is  a  confirmation  of  this.  It  is  the 
line  of  Mile.  Reichel's  right  hand,  observed  during  twenty- 
four  hours  by  means  of  her  left.  I  thought  it  important  to 
obtain  the  course  followed  by  the  odylic  phenomena  in  a 
highly  sensitive  patient  during  her  illness.  The  line  shows 
that  it  is  in  no  respect  essentially  different  from  that  of  persons 
in  health,  and  only  varies  in  the  times  of  the  phenomena,  be- 
cause she  dined  two  hours  earlier  than  I  did  with  my  family. 

273.  But  a  collateral  observation  occurred  here,  which  is 
worthy  of  notice.  There  is  seen  a  new  and  sudden  fall  at  5  A.M. 
when  the  day  had  already  dawned.  At  the  very  moment 
when  this  began,  she  had  been  suddenly  seized  with  pain  of 
the  stomach,  lasting  till  near  7  A.  M.  This  morbid  state  not 
only  checked  the  natural  rise  of  the  force,  but  rapidly  gave 
it  a  decided  downward  impulse.  As  soon  as  the  pain  ceased, 
the  normal  rise  went  on. 

274.  It  is  also  worthy  of  special  mention,  that  although 
Mile.  Beichbl,  during  the  whole  of  this  night,  had  no  soimd 
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sleep,  but  only  slight  and  interrupted  slumbers  every  seven  or 
eight  minutes,  yet,  as  the  figure  shows,  the  whole  nightly 
period  firom  sunset  to  sunrise  exhibits  the  same  contrast  of  the 
nightly  fall  with  the  daily  rise,  as  was  found  in  healthy  persons, 
buried  in  profound  sleep. 

275.  Several  physiological  truths  may  be  deduced  firom  this 
last  series  of  researches.  I  shall  here  only  point  out  a  role 
applicable  to  dietetics.  If  the  day,  with  its  sunlight,  and  the 
rising  odyle  in  the  forehead  and  hands,  is  destined  for  the  vo- 
luntary and  intellectual  functions  of  animals,  while  the  night, 
with  its  falling  odyle,  which  now  retires  to  the  hindhead,  is 
designed  for  the  involuntary,  unconscious  vegetative  fimctions ; 
then  must  every  thing  in  what  we  do  or  omit  that  corresponds  to 
this  natural  order  be  fiivourable,  and  on  the  other  hand  every 
thing  that  opposes  it  injurious,  to  our  well-being.  Now,  as  we 
have  seen,  the  taking  of  food  is  favourable  to  the  rise  of  odyle  in 
forehead  and  hands ;  the  eflfect  of  the  chemical  changes  of  di- 
gestion is  combined  with  that  of  the  solar  rays,  and  both  pro- 
mote the  developement  of  odyle,  and  consequently  the  vital 
energies  of  the  day.  It  is  therefore  advantageous  for  us  to 
eat  by  day,  as  nature  points  out  But  the  effects  of  digestion 
continue  for  several  hours.  It  might  therefore  happen  that 
we  took  food  at  such  an  hour,  that  digestion  should  take  place 
after  sunset,  when,  therefore,  the  odyle  in  forehead  and  hand 
is  falling.  The  rise  fi-om  digestion  would  now,  in  its  effects, 
run  directly  counter  to  the  fall  firom  the  setting  of  the  sun, 
which  would  lead  to  a  state  of  opposition  or  contest  in  our 
economy.  We  have  here,  consequently,  new  theoretical 
reasons  for,  or  explanations  of,  the  old  practical  experience, 
which  dictates  that  we  should  not  eat  in  the  evening,  and  es- 
pecially not  for  some  hours  before  retiring  to  rest ;  and  that, 
if  we  do  so  notwithstanding,  the  consequences  are  imperfect 
sleep  with  restless  dreams,  that  is,  half  consciousness,  or  in 
other  words,  half  activity  of  the  forehead.  We  might  indeed 
suppose  that  the  odyle  developed  by  digestion  should  now  be 
carried  to  the  hindhead,  and  thus  even  promote  sleep.  But  this 
is  contradicted,  not  only  by  universal  experience,  but  also  by  the 
special  observations  above  recorded.     For  it  appears  fiom  the 
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experiments  and  figures,  that  in  Mile.  Reichel,  who  dined  at 
1  p.  M.,  the  sinking  of  odyle  in  the  hand  and  forehead  began 
exactly  at  sunset,  in  that  season ;  while  in  my  daughter  and 
myself,  who  dined  after  3  p.  M.  the  same  fall  did  not  begin 
till  firom  8  to  10  P.  M.,  that  is,  as  much  later  as  our  dinner 
hour  was  later  than  hers.  In  Mile.  Reichel  the  develope- 
ment  of  odyle  caused  by  digestion,  had  already  ceased  when 
evening  came  on,  while  in  us  it  continued  some  hours  longer, 
and  partly  held  in  check,  partly  even  overpowered  the  fall  due 
to  sunset.  He  who  would  go  late  to  bed,  does  well  to  dine 
proportionally  late. 

276,  But  he  who  does  this  acts  in  opposition  to  the  natural 
order,  and  certainly  injuriously  to  his  own  well-being.  We 
know  that  the  sleep  near  midnight  is  the  deepest,  healthiest, 
and  most  invigorating,  and  cannot  be  perfectly  replaced  by 
transferring  it  to  other  periods.  The  above  researches  enable 
us  better  to  perceive  the  rationale  of  this.  Nature  has  esta- 
blished for  the  animal,  and,  as  it  appears,  also  for  the  vegetable 
world,  this  order,  namely,  that  with  darkness,  with  the  fall  of 
odyle,  sleep  comes ;  and  conversely,  that  sleep  ceases,  when 
light  and  odyle  return  to  the  forehead  in  renewed  energy.  If 
we  go  late  to  bed,  we  must  sleep  till  late  in  the  forenoon. 
But  now  we  have  the  influence  of  the  sun  and  of  the  odyle  on 
our  frames  opposed  to  us,  and  the  morning  sleep  must  be,  for 
this  reason,  imperfect  and  unrefreshing,  just  as  it  becomes  so 
when  we  go  to  bed  after  a  ftdl  meal.  We  are,  in  both  cases, 
under  the  influence  of  a  wrong  direction  of  the  odylic  influ- 
ences. Those  who  go  late  to  bed  and  rise  late,  are,  on  this 
account,  generally  duller  and  less  cheerftd  in  the  morning 
than  those  who  follow  a  more  natural  method.  From  all  this 
it  follows,  that  he  who  would  ensure  the  continuance  of  good 
health,  as  far  as  relates  to  odyle,  which  affects  our  health 
deeply,  should  rise  at  latest  with  the  sun,  dine  or  take  the 
chief  meal  of  the  day  at  11  A.M.  or  noon,  or  at  latest  not  after 
1  P.M. ;  should  afterwards  eat  little  or  nothing  more ;  and 
retire  to  rest  soon  after  sunset.  All  animals  do  this ;  and 
savage  man,  in  his  condition,  which  is  in  many  respects  a 
natural  one,  as  well  as  all  persons  in  poor  or  limited  circum- 
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Stances  in  the  country,  do  so  too.  Only  the  so-oJled  civilized 
inhabitants  of  our  cities  attempt  to  improve  on  nature  in  this 
respect  They  sup  heartily  at  10  or  11  p.m.,  retire  to  rest  at 
2  or  3  A.M.,  and  then  send  for  the  doctor,  because  they  have 
gout,  dyspepsia,  or  spleen. 


In  the  whole  course  of  the  present  treatise,  we  have  seen 
everywhere  and  without  exception,  the  observed  phenomena 
in  a  state  in  which  odyle  is  recognised  by  its  producing  sensa- 
tions of  tepid  heat  or  of  coolness.  In  the  circumstances  under 
which  we  thus  observe  and  perceive  it,  we  can  trace  certain 
variations  very  distinctly.  In  the  first  place,  it  is  found  in 
bodies  which  have  been  charged  with  it  from  withcntj  when  it 
proceeds  from  other  substances,  by  the  contact  or  approach  of 
which,  odyle  has  been  communicated  to  or  excited  in  the  for- 
mer ;  as  in  the  effiscts  of  the  radiation  from  heavenly  bodies, 
and  those  of  friction,  chemical  action,  and  heat  The  change 
is  transient  and  of  short  duration.  Secondly,  it  is  durably 
inherent  in  amorphous  mattery  as  suchj  and  is  not  very  strongly 
marked  in  this  case.  Thirdly,  it  is  found  associated  widi 
Magnetism  proper  in  amorphous  bodies,  which,  such  as  mag- 
netic steel,  have  been  charged  with  both  forces  together ^  and  not 
transient,  but  adhering  to  the  body  as  long  as  it  continues 
magnetic.  (See  §  23,  note.)  Fourthly,  it  appears  in  certain 
bodies,  as  in  crystals,  plants,  and  animab,  concentrated  in  cer- 
tain points^  and  is  then  permanent. 

In  the  two  former  cases,  odyle  appears  to  be  uniformly  dis- 
tributed over  bodies,  like  the  simple  electric  charge  ;  in  the  two 
latter,  it  is  polarised  like  the  voltaic  pHe^  and  that  not  only  in 
the  direction  of  one,  but,  especially  in  organised  structures, 
in  that  of  many  axes  crossing  each  other. 

Odyle  possesses^  therefore^  a  marked  dualismy  which  has  an 
unmistakeabh  analogy  with  that  of  electricity. 

Retrospect. 

a.  The  terms  t^id  and  cooly  or  warm  and  cold,  used  by 
sensitives,  are  not  to  be  taken  strictly,  but  only  comparatively. 
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They  express  sensations  resembling  those  which  warmth  and 
coohiess  generallj  produce. 

b.  One  pole  of  magnets  or  crystals  almost  always  gives 
them  a  warm^  the  other  a  cool  sensation. 

c.  The  warmer  pole  is  generally  positive,  and  may  be  de- 
signated by  +  O.  The  cooler  is  negative,  and,  consequently, 
marked  —  O. 

d.  The  amorphous  inorganic  world  forms  a  great  arrange- 
ment, at  one  end  of  which  the  most  strongly  odylo-positive 
body,  (at  present  potassium,)  at  the  other,  the  most  power- 
fully odylo-negative,  (at  present  oxygen,)  are  found;  and 
which  ranges  firom  the  greatest  apparent  warmth  to  the 
greatest  apparent  cold,  and  thus  forms  a  series  including  all 
bodies. 

e.  Positively  electrified  bodies  diffuse  odylic  coolness ;  ne- 
gatively electrified,  odylic  warmth,  or,  at  least,  diminished 
coolness. 

/.  Heating  a  body  excites  +  0 ;  cooling  —  0. 

g.  Friction  gives  +  O. 

A.  All  kinds  of  fire  diffuse  —  O. 

1.  Chemical  action,  as  such,  always  produces  directly  —  0. 

k.  All  the  odylic  flames  proceeding  fix)m  odylo-positive 
bodies  are  warm;  those  firom  odylo-negative  bodies  cool. 
The  apparent  or  odylic  temperature  of  their  flames,  therefore, 
gives  a  measure  of  their  position  in  the  series. 

L  In  plants,  the  caudex  deacendens  in  a  general  sense  was 
found  positive,  the  catidex  ascendens  in  general  negative.  In 
the  details,  each  organ  was  found  polar. 

m.  In  man,  the  whole  left  side  is  positive,  the  whole  right 
side  negative.  This  polar  opposition  is  most  strongly  marked 
in  the  hands  and  in  the  points  of  the  fingers. 

n.  Men  and  women  are  in  this  respect  alike. 

o.  In  both  men  and  women,  the  odylic  intensity  is  different 
at  different  times,  and  in  the  different  states  caused  by  hunger, 
taking  food,  sleep,  illness,  &c.,  sometimes  rising,  at  other  times 
falling. 

p.  The  forehead  and  hindhead  alternate  in  odylic  activity  ; 
the  former  being  active  by  day,  the  latter  by  night. 
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q.  Sensitive  persons,  placed  in  the  sphere  of  action  of  bodies 
diffusing  odyle,  only  feel  comfortable  when  to  the  polar  parts 
of  their  own  firame  the  oppositely  named  poles  of  the  bodies 
fire  opjjosed  or  brought  near.  If  like  named  poles  be  brought 
near  eadi  other,  unpleasant  sensations,  soon  rising  to  illness, 
are  the  result. 

r,  Thvire  are  found  in  bodies  states  of  permanent  and  tran- 
sient odylic  charge,  analogous  to  those  of  electric  charges. 
In  tho  former  case  they  exhibit  decided  dualism,  in  the  latter 
nut 
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If  I  collect  and  compare  all  the  experiments  and  observa- 
tions described  in  the  preceding  seven  treatises,  with  the 
deductions  made  from  them,  the  following  propositions,  phy- 
sical and  physiological,  present  themselves. 

I.  The  time-honoured  observation,  that  the  magnet  has  a 

sensible  action  on  the  human  organism,  is  neither  a  lie, 
nor  an  imposture,  nor  a  superstition,  as  many  philoso- 
phers now-a-days  erroneously  suppose  and  declare  it  to 
be,  but  a  well-founded  fact,  a  physico-physiological  law 
of  nature,  which  loudly  calls  on  our  attention. 

II.  It  is  a  tolerably  easy  thing,  and  everywhere  practicable, 

to  convince  ourselves  of  the  accuracy  of  this  statement ; 
for  everywhere  people  may  be  found,  whose  sleep  is 
more  or  less  disturbed  by  the  moon,  or  who  suflfer  from 
nervous  disorders.  Almost  all  of  these  perceive  very 
distinctly  the  peculiar  action  of  a  magnet,  when  a  pass  is 
made  with  it  from  the  head  downwards.  Even  more 
numerous  are  the  healthy  and  active  persons  who  feel 
the  magnet  very  vividly ;  many  others  feel  it  less  dis- 
tinctly ;  many  hardly  perceive  it ;  and  finally,  the  majo- 
rity do  not  perceive  it  at  all.  All  those  who  perceive 
this  effect,  and  who  seem  to  amount  to  a  fourth  or  even 
a  third  of  the  people  in  this  part  of  Europe,  are  here 
included  under  the  general  term  "  Sensitives."    §  60. 

III.  The  perceptions  of  this  action  group  themselves  about 
the  senses  of  touch  and  of  sight ;  of  touch,  in  the  form  of 
sensations  of  apparent  (§  217)  coolness   and  warmth, 
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(§  225) ;  of  sight,  in  the  fonn  of  luminous  emanatiorfU 
visible  after  remaining  long  in  the  dark,  and  flowing  fro*  in 
the  poles  and  sides  of  magnets.     §§  8,  9,  15. 

IV.  The  power  of  exerting  this  action  not  only  belongs  to 
steel  magnets  as  produced  by  art,  or  to  the  loadstone, 
but  nature  presents  it  in  an  infinite  variety  of  cases.  We 
have  first  the  earth  itself,  the  magnetism  of  which  acts, 
more  or  less  strongly,  on  sensitives.     §  60  e^  seq. 

V.  There  is  next,  the  moon,  which  acts  by  virtue  of  the  same 

force  on  the  earth,  and,  of  course,  on  sensitives.     §  118. 

VI.  We  have,  further,  all  crystals,  natural  and  artificial, 
which  act  in  the  line  of  their  axes.     §§  31, 33,  35,  50,  55. 

VII.  Also  heat ;  §  121. 

VIII.  Friction  ;  §  127. 

IX.  Electricity ;  §  159. 

X.  Light;  §131. 

XI.  The  solar  and  stellar  rays ;  §§  97,  208. 

XII.  Chemical  action  especially ;  §§  137,  142. 
Xm.  Organic  vital  activity ;  both 

a.  That  of  plants,  §  248  et  seq. ;  and 
h.  That  of  animals,  especially  of  man  ;  §  79. 
XrV.  Finally,  the  whole  material  universe.     §§  174,  213. 

XV.  The  cause  of  these  phenomena  is  a  peculiar  force,  existing 
in  nature,  and  embracing  the  universe,  (§§  213,  214),  dis- 
tinct firom  all  known  forces,  and  here  called  odyle.    §  213. 

XVI.  It  is  essentially  difierent  firom  what  we  have  hitherto 
called  magnetism,  (§  42),  for  it  does  not  attract  iron, 
(§  37),  nor  the  magnet,  (§§  24,  38).  Bodies  possessing  it 
do  not  assume  any  particular  direction  fi-om  the  action  of 
the  earth's  magnetism,  (§  42),  they  do  not  aflfect  the 
magnetic  needle,  (§  38).  When  suspended  they  are  not 
affected  by  the  proximity  of  an  electric  current,  (§  39) ; 
and  they  induce  no  current  in  metallic  wires.     §  40. 

XVn.  Although  distinct  firom  what  haa  hitherto  been  called 
magnetism,  this  force  appears  everywhere  where  magnet- 
ism appears.    §  43. 

XVIII.  But,  conversely,  magnetism  by  no  means  appears 
where  odyle  is  found.     This  force  has,  therefore,  an  exis- 
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tence  independent  of  magnetism ;  while  magnetism  is 
invariably  found  combined  with  odyle.     §§  43,  44. 

XIX.  The  odylic  force  possesses  polarity.  It  appears  with 
constantly  different  properties  at  the  opposite  poles  of 
magnets.  At  the  northward  pole,  (§§  225,  36,  note),  it 
generally  causes,  on  the  downward  pass,  a  sensation  of 
coolness,  (§  236),  and  in  the  dark  a  blue  and  bluish  gray 
light ;  at  the  southward  pole,  on  the  contrary,  a  sensation 
of  warmth,  and  red,  reddish  yellow  and  reddish  grey  light. 
The  former  sensation  is  accompanied  by  decidedly  plea- 
surable feelings,  the  latter  with  discomfort  and  anxious 
distress.  After  magnets,  crystals,  (§§  32,  50,  55,  220, 
221),  and  living  organised  beings,  (§§  84  to  89,  253), 
exhibit  distinct  odylic  polarity. 

XX.  In  crystals,  the  odylic  poles  are  found  to  coincide  with 
the  poles  of  the  crystallographic  axes,  (§  32).  In  poly- 
axal  crystals,  there  are  also  several  axes  of  unequal  force. 

XXI.  In  plants,  the  caudex  ascendens  is  in  general  oppositely 
polar  to  the  caudex  desoendens  ;  but  there  are  also  innu- 
merable subordinate  polarities  in  all  the  individual  organs. 

XXII.  In  animals,  at  least  in  man,  the  whole  left  side  is  in 
odylic  opposition  to  the  right,  (§  226).  The  force  appears 
concentrated  in  poles  in  the  extremities,  the  hands  and 
fingers,  (§  254),  in  both  feet,  (§  23),  stronger  in  the  hands 
than  in  the  feet.  Within  these  general  polarities  there 
are  innumerable  lesser  subordinate  special  polarities  of 
the  individual  organs,  both  in  themselves  and  as  opposed 
to  other  synunetrical  organs,  (§  254).  Men  and  women 
are  not  qualitatively  different.     §  227. 

XXin.  In  the  terrestrial  sphere,  the  north  pole  has  been 
considered  as  magneto-positive,  the  south  as  negative ; 
and,  consequently,  the  northward  end  or  pole  of  the  sus- 
pended needle  has  been  considered  negative,  the  opposite 
pole  positive.  On  the  same  principle,  I  have  called  the 
odylic  pole  which  goes  along  with  the  northward  or  ne- 
gative magnetic  pole,  negative,  that  is,  odylo-negative, 
==  —  O ;  the  opposite  pole,   odylo-positive,    =  +  O. 
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(§  231).  In  crystals  the  cooler  pole  is,  therefore,  negative, 
the  warmer  positive,  (§  231).  In  plihts,  the  root  was 
generally  odylo-positive,  the  stem  and  its  points  nega- 
tive, (§  252).  In  man,  the  left  side,  hand,  and  fingers 
were  warm,  disagreeable,  and  gave  out  red  light ;  they 
were,  therefore,  odylo-positive.  The  right  side,  hand, 
and  fingers  were  cool  and  pleasant,  gave  out  blue  light, 
and  were,  therefore,  negative,  (§§  226,  231).  It  is  the 
same,  probably,  in  all  animals.     §  253. 

XXIV.  Of  the  solar  rays,  the  red  and  those  beyond  it  are 
odylo-positive ;  the  blue  and  those  beyond  it  negative. 
The  latter  includes  the  so-called  chemical  rays.  The 
spectrum  is,  therefore,  polar  in  relation  to  odyle.     §  116. 

XXV.  Amorphous  bodies,  without  crystalline  direction  of 
their  integrant  molecules,  show,  individually,  no  polarity. 
But  as  each  of  them  acts,  within  certain  limits,  produc- 
ing either  warmth  or  coolness,  and  as  they  differ  in 
intensity,  they  form  a  continuous  chain  or  series,  just  as 
they  do,  electro-chemically  considered.  Thus  the  ele- 
ments, in  relation  to  odyle,  arrange  themselves  so,  that 
at  one  end  there  is  found  the  most  odylo-positive  body, 
potassium,  at  the  other,  the  most  odylo-negative,  oxygen. 
And  as  this  natural  series  coincides  almost  exactly  with 
the  electro-chemical,  we  may  call  it  the  odylo-chemical 
series.    §  236. 

XXVI.  The  heating  of  bodies,  (§§  122,  245),  and  fiiction, 
(§§  129,  246),  exhibit  +  O.  Cooling,  (§  123),  and  fire- 
light, (§§  131,  244,  266),  exhibit  —  O.  Chemical  action 
gives  a  result  which  varies  with  the  nature  of  the  acting 
bodies,  (§§  139,  142,  147).  But  in  the  greater  number 
of  cases  chemical  action  developed  negative  odyle. 

XXVII.  All  stars  which  shine  by  reflected  light,  such  as  the 
moon  and  planets,  were,  in  their  chief  effects,  odylo- 
positive,  (§§  119,  208,  239).  Those  which  shine  with 
their  own  light,  the  sun  and  fixed  cftars,  were  odylo- 
negative,  (§§  100,  208,  239).  Their  spectrum  was  also  in 
itself  polar.     §  116. 

XXVIII.  The  odylic  force  is  conducted,  to  distances  yet  un- 
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ascertained,  by  all  solid  and  liquid  bodies.  Not  only 
metals,  but  glass,  resin,  silk,  water,  are  perfect  conductors 
for  odyle,  (§§  47,  81,  113,  118,  121,  141,  167,  203). 
Bodies  of  less  continuous  structure  also  conduct  odyle, 
but  not  quite  so  perfectly;  such  as  dry  wood,  paper, 
cotton  cloth,  woollen  cloth,  and  the  like.  There  is  also 
some,  although  but  a  small  degree  of,  resistance  to  the 
passage  of  odyle  from  one  body  to  another.    §  47. 

XXIX.  The  conduction  of  odyle  is  effected  much  slower  than 
that  of  electricity,  but  much  more  rapidly  than  that  of 
heat.  The  hand,  if  moved  rapidly,  can  almost  follow  it 
in  its  course  through  a  long  wire. 

XXX.  Bodies  may  be  charged  with  odyle,  or  odyle  may  be 
transferred  from  one  body  to  another.  In  stricter  lan- 
guage, a  body,  in  which  free  odyle  is  developed,  can  excite 
in  another  body  a  similar  odylic  state.  §§  29,  45,  72,  82, 
105,  118,  143,  198,  202. 

XXXI.  This  charging  or  transference  is  effected  by  contact. 
But  mere  proximity,  without  contact,  is  sufficient  to  pro- 
duce the  charge,  although  in  a  feebler  degree.     §  202. 

XXXII.  The  charging  of  bodies  with  odyle  requires  a  certain 
time,  and  is  not  accomplished  under  several  minutes. 

XXXin.  Bodies  while  conducting  odyle,  or  when  charged 
with  it,  do  not  exhibit  polarity ;  which  seems  to  be  asso- 
ciated with  certain  molecular  arrangements  of  matter. 

XXXrV.  The  duration  of  the  charge  in  bodies,  after  separating 
from  the  charging  substance,  is  but  short,  varying  accord- 
ing to  the  nature  of  the  body,  but  seldom  extending 
beyond  a  few  minutes  for  strong  healthy  sensitives  (§§  82, 
167,  169) ;  for  the  most  sensitive  patients  occasionally 
lasting  for  some  hours,  as  in  the  case  of  magnetised  water. 
Bodies  therefore  possess  some  degree  of  coercitive  power 
for  odyle.     §§46,83,112,205. 

XXXV.  Bodies  charged  with  odyle,  such  as  wires,  give  out 
at  the  end  ftirthest  from  the  changing  substance  sensi- 
ble emanations,  warm  or  cool,  positive  or  negative,  ac- 
cording to  the  poles  from  which  the  charge  is  taken. 
§§  107,  114, 119. 
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XXXVI.  Odyle  has,  like  heat,  the  property  of  existing  in 
two  different  states ;  that  in  which  it  is  sluggish,  and  is 
slowly  communicated  to,  and  slowly  passes  through 
bodies,  and  that  in  which  it  is  radiated  to  a  distance, 
(§§  193,  254).  In  this  latter  form,  it  is  instantly  felt  by 
healthy  sensitives,  without  any  sensible  lapse  of  time,  at 
the  distance  of  the  length  of  a  whole  suite  of  rooms,  from 
magnets,  crystals,  the  human  body,  (§  264),  and  the 
hands.  All  bodies  and  processes,  which  difiuse  odyle 
over  other  bodies  by  slow  conduction,  radiate  it  at  the 
same  time  in  all  directions,  but  with  varying  force ;  as 
is  seen  in  friction,  electricity,  heat,  chemical  action,  and 
bodies  in  general,  (§  201).  The  rays  of  odyle  penetrate 
through  clothes,  bed-clothes,  boards,  walls,  (§  23,  note), 
yet  obviously  with  less  facility  than  magnetism,  and  with 
a  certain  degree  of  slowness.  The  conduction  and  charg- 
ing of  odyle  from  one  body  to  another,  by  mere  proxi- 
mity, without  contact,  as  from  the  poles  of  magnets  and 
crystals,  from  the  hands,  or  from  amorphous  bodies  high 
in  the  series,  such  as  sulphur,  &c.  &c.  seem  all  to  depend 
on  the  radiation  of  odyle ;  and  this  explanation  also  ap- 
plies to  the  so-called  magnetising  of  sensitive  persons. 

XXXVII.  Electric  currents,  when  passed  through  sensitive 
persons,  produce  no  perceptible  odylic  excitement,  nor  do 
they  directly  act  on  such  persons  otherwise  than  on  all 
others  (§  160) ;  but  they  do  so  act  mediately,  and  very 
powerfully,  when  they  excite  the  odylic  state  in  other 
bodies  (§  167),  which  then  act  on  the  sensitives.  Metals, 
placed  within  the  sphere  of  electrical  action,  produce  the 
most  vivid  phenomena.     §  168. 

XXXVin.  The  light  diffused  by  odylically  excited  bodies, 
is  exceedingly  feeble,  and  is,  probably  on  this  account, 
not  visible  to  every  eye.  Those  who  are  only  moderately 
sensitive  must  remain  a  long  time,  perhaps  two  hours,  in 
absolute  darkness  before  their  eyes  are  suflSciently  pre- 
pared to  enable  them  to  perceive  this  light.  During  the 
whole  of  this  time,  the  eye  must  not  be  reached  by  the 
smallest  trace  of  any  other  light.     But  the  power  of  per- 
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ceiving  the  odylic  light  cannot  depend  alone  on  a  peculiar 
acuteness  of  vision,  because  all  those  who  are  capable  of 
seeing  it,  are,  without  exception,  possessed  also  of  that 
peculiar  sensitiveness  which  enables  them  to  recognise 
odylic  impressions  by  the  sense  of  feeling,  and  to  distin- 
guish between  the  odylic  sensations  of  warmth  and  cool- 
ness, as  well  as  between  the  pleasurable  and  offensive 
feelings  they  experience  ;  and  these  sensations  are  con- 
stant. Now,  since  these  different  powers  of  perception 
are,  in  certain  persons,  namely,  in  the  sensitive,  always 
present  together,  we  must  regard  them  as  associated ;  and 
they  seem  to  depend  on  a  peculiar  disposition  of  the  whole 
nervous  system,  the  nature  of  which  is  unknown,  fmd  not 
on  any  peculiar  state  of  individual  organs  of  the  senses. 

XXXIX.  The  odylic  light  of  amorphous  bodies  is  a  kind  of 
feeble  external  and  internal  glow,  extending  apparently 
through  the  whole  mass,  somewhat  similar  to  phosphor- 
escence, and  possibly  depending  on  a  cause  common  to  it 
and  to  that  phenomenon.  This  glow  is  surrounded  by  a 
delicate  luminous  veil,  in  the  form  of  a  fine  downy  flame, 
(§  207).  In  different  bodies  this  light  has  different  co- 
lours, blue,  red,  yellow,  green,  purple,  but  chiefly  white 
and  grey.  Elementary  bodies,  especially  metals,  shine 
the  most  vividly  (§  206) ;  compounds,  such  as  oxides, 
sulphurets,  iodides,  carbohydrogens,  silicates,  salts  of  all 
kinds,  different  varieties  of  glass,  even  the  walls  of  a 
room  ;  in  short,  all  things  give  out  light.     §  206. 

XL.  Where  the  light  is  polar,  as  in  a  magnet,  (§§  3,  6),  and 
crystals,  (§  55),  it  forms  a  kind  of  flaming  current,  pro- 
ceeding from  the  poles,  and  flowing  almost  in  a  straight 
line  in  the  direction  of  the  magnetic  or  crystalline  axes. 
As  it  extends  further  from  the  pole,  it  widens  a  little,  and 
its  intensity  diminishes.  It  exhibits  all  the  colours  of 
the  rainbow,  (§§  9, 13),  but  red  predominates  in  the  flame 
from  the  positive,  blue  in  that  from  the  negative  pole. 
Besides  this,  magnets,  crystals,  and  the  hand,  like  amor- 
phous bodies,  possess  also,  difiused  apparently  through 
their  mass,  the  luminous  glow,  which  we  may  call  the 
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/  odylic  glow,  and  this  again  is  on  all  sides  enveloped  in  a 

delicate,  vaporous,  luminous  veil.     §  8. 
/  XLI.  Human  beings  are  thus  luminous  over  nearly  the  whole 

surface,  but  especially  on  the  hands,  (§  92),  the  palm  of 
the  hand,  the  points  of  the  fingers,  (§  93),  the  eyes,  cer- 
tain parts  of  the  head,  the  pit  of  the  stomach,  the  toes, 
&c.  Flaming  emanations  stream  forth  from  all  the  points 
of  the  fingers,  of  relatively  great  intensity,  and  in  the 
line  of  the  length  of  the  fingers. 

XLII.  Electricity,  nay  even  the  mere  electrical  atmosphere, 
produces,  and  also  intensifies  in  a  high  degree,  the  odylic 
luminous  phenomena,  (§  167),  but  this  efiect  is  not  in- 
stantaneous, occurring  after  a  short  interval,  not  exceed- 
ing a  few  minutes.     §  169. 

XLIII.  An  electro-magnet  exhibits  the  same  luminous  ap- 
pearances as  an  ordinary  magnet,  (§  12),  and  in  the 
same  degree  in  which  it  is  susceptible  of  increased  mag- 
netic power,  it  is  also  susceptible  of  increased  intensity  in 
the  odylic  light  which  it  yields. 

XLIV.  The  solar  and  lunar  rays  charge  with  odyle  all  bodies 
on  which  they  fall ;  and  if  wires,  connected  with  these 
bodies,  extend  to  a  dark  chamber,  odylic  flames  appear  at 
their  extremity.     §§  114,  119. 

XLV.  Heat,  (§  125),  friction,  (§  129),  fire-light,  (§  134, 147, 
240),  produce  at  the  ends  of  wires,  in  a  dark  place,  flames 
like  that  of  a  candle. 

XLVI.  Every  chemical  action,  even  mere  solution  in  water, 
or  the  recombination  of  water  of  crystallisation  in  efflo- 
resced salts,  produce  the  same  result  at  the  end  of  a  wire 
in  a  still  higher  degree,  (§  146).  But  chemical  pro- 
cesses also,  for  themselves,  give  out  odylic  flames,  and 
exhibit  the  odylic  glow.     §  145. 

XLVII.  The  positive  pole  yields  the  smaller  but  brighter 
flame,  the  negative  pole  a  larger  but  less  Imninous  one. 
The  former  is  more  bright,  because  it  is  red  and  yellow ; 
the  latter  less  luminous,  because  it  is  blue  and  grey. 

XLVIII.  The  odylic  flame  radiates  light  which  illuminates 
near  objects.     This  light  may  be  concentrated  by  a  lens 
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into  the  focus,  (§  18).  The  flaming  and  nebulous  ema- 
nations from  bodies  and  their  poles  must  therefore  be 
careMly  distinguished  from  odylic  light  in  the  strict  and 
proper  sense  of  the  term. 

XLIX.  All  these  flames  may  be  moved  by  currents  of  air,  as 
by  blowing  on  them,  when  they  bend,  yield,  and  divide 
themselves,  (§  20) ;  when  they  meet  with  solid  bodies, 
they  bend  round  these,  following  and  flowing  along  the 
surfiEice,  just  as  ordinary  flame  does.  The  odylic  flame 
has,  therefore,  an  obviously  material  (ponderable  ?)  cha- 
racter. 

L.  It  may  be  made  to  flow  in  any  direction,  upwards,  down- 
wards, or  laterally,  as  the  body  yielding  it  is  held.  It  is 
therefore,  up  to  a  certain  point,  independent  of  terrestrial 
magnetism.     §§  20,  53. 

LI.  The  odylo-luminous  emanations  appear  chiefly  at  edges, 
comers,  and  points,  (§  3) ;  and,  like  electricity,  seem  to 
find  there  an  easier  egress,  coinciding  with  the  resist- 
ance to  the  passage  of  odyle  observed  in  conduction.  At 
such  places,  therefore,  the  sensations  of  warmth,  cool- 
ness, &c.  and  the  luminous  appearances,  are  especially 
distinct.     §  114. 

LII.  The  flames  of  the  opposite  poles  of  a  magnet,  &c.,  show 
no  tendency  to  unite.  There  is  no  perceptible  attraction 
between  them,  and  in  this  they  differ  essentially  from  the 
emanations  of  magnetism  proper.     §§  3,  9. 

LIII.  All  odylo-positive  bodies  send  forth  warm  flames,  all 
odylo-negative  cold  flames  (§  223).  The  flames,  there- 
fore, in  regard  to  apparent  temperature,  have  the  character 
of  the  poles  from  which  they  proceed,  and  the  flame 
therefore  indicates  the  character  of  the  body,  or  pole  of  a 
body,  from  which  it  flows.     §  241. 

LIV.  In  many  morbid  states,  especially  in  cataleptic  fits,  a 
peculiar  kind  of  attraction  is  observed,  exerted  by  the 
odylic  poles  of  magnets  and  crystals,  or  by  the  hand,  on 
the  hand  of  the  diseased  sensitive  (§  23).  It  resembles 
that  of  the  magnet  for  iron,  but  is  not  mutual  (§§  24,  54), 
that  is,  the  sensitive  hand  exerts  no  attraction  on  the 
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body  by  which  it  is  itself  attracted  (§§  23,  91).  Even 
bodies  charged,  by  conduction  or  otherwise,  with  odyles, 
produced,  to  some  extent,  this  surprising  effect.     §  28. 

LV.  In  the  animal  economy,  night,  sleep,  and  hunger,  depress 
or  diminish  the  odylic  influence ;  taking  food,  day-light, 
and  the  active  waking  state,  increase  and  intensify  it 
(§§  260,  262).  In  sleep,  the  seat  of  odylic  activity  is 
transferred  to  other  parts  of  the  nervous  system  {§  268). 
In  the  twenty-four  hours  of  day  and  night,  a  periodic 
fluctuation,  a  decrease  and  increase  of  odylic  power, 
occurs  in  the  human  body.     §  265. 

LVI.  Some  applications  of  the  laws  regulating  the  odylic 
phenomena  have  been  made  ;  as  the  partial  explanation 
of  the  &ct8  connected  with  what  is  called  "  magnetised" 
water  (§§  27,  28,  73,  105,  112) ;  of  the  Ught  attending 
sudden  crystallisation  (§  55) ;  of  the  lights  seen  above 
graves  (§  158) ;  of  the  mysterious  occurrence  in  Pfeffel's 
garden  at  Colmar  (§  156) ;  of  the  so-called  "  magnetic 
baquet"  (§  135,  151) ;  of  certain  effects  of  digestion 
(§  152) ;  and  of  respiration  (§  153) ;  of  many  singular 
antipathies  (§  175) ;  of  the  necessity  of  placing  sensitive 
patients  in  the  plane  of  the  magnetic  meridian  (§§  69, 
71) ;  of  the  attraction  of  the  cataleptic  hand  by  magnets, 
crystals,  other  hands,  &c.  (§  23) ;  of  the  odylic  state  of 
the  human  body  (§  79  et  seq.) ;  of  its  daily  and  hourly 
fluctuations  (§  256) ;  and  finally,  of  some  of  the  properties 
and  the  probable  causes  of  the  aurora  borealis.     §  21. 
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277.  It  had  been  objected  to  me,  that  the  five  girls,  whom 
I  have  chiefly  employed  as  my  re-agents  for  the  new  force, 
are  not  sufficient,  where  the  object  is,  to  establish,  with  a 
certainty,  important  truths  in  natural  science.  I  proceeded  to 
act  on  this  principle,  and  exerted  myself  to  extend  my  inves- 
tigations over  a  greater  number  of  persons,  in  various  states 
as  to  health,  and  in  various  conditions  of  life.  In  this  way 
more  than  two  years  have  been  employed,  and  to  that  extent 
the  following  treatise,  containing  a  detailed  investigation  into 
the  properties  of  the  odylic  Ught,  <w  exhibited  by  magnets^  has 
necessarily  been  delayed.     But  it  now  appears  with  a  train  of 

NEARLY  SIXTY  SENSITIVE  PERSONS  AS  WITNESSES,  male  and 

female,  mothers  and  maidens,  children  and  aged  persons,  low 
and  high,  poor  and  rich,  feeble  and  vigorous,  diseased  and 
healthy,  women  during  menstruation  and  during  pregnancy  ; 
and  thus  we  have  representatives  of  so  great  a  variety  of 
physical  conditions,  that  little  more  can  be  desired.  The  most 
essential  addition,  however,  to  the  previous  observations,  ob- 
tained by  this  extension  of  my  researches,  will  probably  be 
found  in  this,  that  perfectly  healthy ^  strong  persona  take  their 
places  in  the  list  of  sensitives  ;  that  persons  who  never  were 
ill,  and  have  spent  their  lives  in  continual  hard  bodily  labour, 
perceive  the  peculiar  sensations  and  the  luminous  phenomena 
which  I  have  described  in  these  researches,  exactly  in  the  same 
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way  as  females  living  in  the  seclusion  of  the  sick  room  ;  that 
neither  youth,  nor  age,  nor  sex,  nor  position  in  society,  make 
any  difference  in  this  respect ;  and  that  sensitiveness,  as  the 
term  is  here  employed,  is  not  so  much  a  morbid  state,  as  rather 
a  peculiarity  belonging  to  many  individuals,  which  only 
appears  more  or  less  strongly  marked  in  different  circum- 
stances, and  sometimes  in  a  degree  hardly  perceptible.  The 
list  and  details  which  here  follow  will  show,  that  already  more 
than  half  of  the  persons  who,  for  the  sake  of  science,  have 
obligingly  devoted  themselves  to  these  investigations,  are  in 
perfect  health.  I  have  been  truly  surprised  to  find  that  the 
proportion  of  sensitive  persons  is  large,  beyond  all  expectation, 
among  ordinary  people,  and  that  many,  who  are  fiax  fit)m 
suspecting  in  themselves  the  existence  of  any  such  power, 
perceive  very  plainly  the  odylic  sensations,  and,  after  remain- 
ing for  a  sufficient  time  in  darkness,  can  see  very  distinctly 
the  luminous  phenomena.  Indeed,  this  is  so  true,  that  I 
hardly  any  longer  require  patients  for  my  researches ;  and  not 
only  find  healthy  persons  to  answer  the  purpose,  but  shall 
probably  soon  exclude  fix)m  my  investigations,  generally 
all  who  are  in  a  diseased  state,  and  especially  those  affected 
with  somnambulism.  The  objections,  therefore,  first,  that  my 
observations  are  not  famished  with  a  sufficient  amount  of 
testimony,  and  secondly,  that  the  necessary  confidence  cannot 
be  placed  in  the  statements  of  diseased  observers — these  very 
common  objections  will  meet,  in  what  follows,  complete  con- 
tradiction, and  for  the  future  must  be  abandoned.* 

*  While  it  is  in  liiis,  as  in  all  similar  cases,  rery  desirable  to  hare  as  mncb 
testimony,  and  of  as  good  quality  as  possible,  and  while  it  is  highly  satisfiAetory 
to  find  that  the  author  has  succeeded  in  obtaining  it,  yet  I  cannot  refrain  from 
here  repeating,  that,  in  my  opinion,  snch  objections  possess  hr  lees  oogmcy 
th^n  18  usoaBy  ascribed  to  them.  They  are  generally  brought  forward  by  those 
who  will  not,  or  cannot,  investigate  for  themselres.  One  case,  observed  as  our 
author,  a  practised  observer  in  many  departments  of  science,  would  observe  it, 
may  yield  results  so  dear,  that  nothing  material  can  be  added,  by  subsequent 
cases,  to  the  force  of  the  evidence.  The  facts  so  admirably  brought  out  in  the 
first  Part  would  not  the  less  be  facts,  if  only  one  sensitive  person  existed  in 
Europe,  although  their  practical  implications,  in  that  case,  might  be  less  impor- 
tant And  with  regard  to  observations  made  on  diseased  subjects,  and  depend- 
ing on  their  statements,  in  whole  or  in  part,  eveiyihing  depends  on  the  sagacity 
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I  have  already  (§  6)  explained  why  I  have  not,  in  the  first 
part  of  this  work,  produced  a  greater  number  of  proofs  and 
confirmations  of  what  I  have  observed.  I  was  afiraid  of 
wearying  the  reader  with  too  many  materials  and  details. 
But  as  some  persons  regard  this  as  a  defect  in  my  work,  I  no 
longer  hesitate  to  avail  myself  of  the  whole  mass  of  evidence 
at  my  disposal,  and  thus  to  give  to  my  propositions  the  broadest 
foundation.  The  reader  will  see  the  same  phenomena  con- 
stantly recurring  under  the  most  varied  circumstances,  and 
mil  be  better  able  than  before  to  repeat  them  everywhere,  and 
with  facility.  I  now  give,  for  the  reader's  convenience,  in  the 
first  place,  the 

List  of  Persons 

Who  have  assisted  me  by  their  observations,  and  supported 
me  with  their  sympathy  during  my  researches,  and  who  pos- 
sess the  power,  in  difierent  degrees,  of  observing  the  peculiar 
phenomena,  the  study  of  which  is  the  object  of  this  work. 

Madame  CiEOiLiA  Bauer,  wife  of  an  hotel-keeper  ij;i  Vienna, 
Braunhirschengrund,  No.  161. 

Mademoiselle  Leopoldine  Reichel,  daughter  of  an  official 
in  the  palace  of  Schonbrunn.* 

Mile.  Maria  Atzmannsdorfer,  daughter  of  a  military 
medical  man. 

Mile.  Angelica  Sturmann,  daughter  of  an  hotel-keeper. 

Mile.  Francisca  Wiegand,  daughter  of  a  hat-manufacturer 
in  Vienna,  Windmlihl,  No.  60. 

Friedrich  Weidlich,  an  invalided  sailor. 

Mile.  Josephine  Winter,  daughter  of  a  painter  at  Gratz. 

Mile.  Maria  Nowotny,  daughter  of  a  subaltern  official. 

Mile.  Clementina  Girtler,  daughter  of  a  merchant. 

of  the  experimenter,  and  his  experience  in  scientific  researches ;  qualities 
which,  aa  Part  I.  shews,  Baron  von  Reichenbach  possesses  in  a  yery  high  and  rare 
degree.  A  large  proportion  of  the  most  undoubted  facts  in  medicine  depend,  as 
every  physician  knows,  entirely  on  the  statements  of  the  patients.  But  on  this 
point  I  refer  to  what  I  have  already  stated  in  the  editor's  preface. — W.  G. 

*  No  doubt  the  same  who,  in  Part  I.,  is  described  as  Barbara  Roichel.  She 
has  probably  two  Christian  names.— W.  6. 
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Mme.  Francisca  Kienesberoer,  wife  of  a  steward. 

Mme.  Johanna  Ledbrer,  widow  of  an  official. 

Mile.  Maria  Maix,  daughter  of  an  official,  Vienna,  Kohl- 
markt,  No.  260. 

Mile.  JosEPHA  ZiNKBL,  daughter  of  a  house  proprietor  at 
Nussdorf,  near  Vienna. 

Baron  August  von  Oberlaender,  at  Schebetan,  in  Moravia. 

M.  NiKOLAUS  Rare,  official  in  the  Magazine  of  the  Im- 
perial Mines. 

Mile.  Amalib  Kjiuobr,  daughter  of  an  hotel  keeper, 
Vienna,  Leopolstadt,  No.  27. 

Mile.  WiLHELMiNA  Glaser,  daughter  of  the  proprietor  of 
an  hotel  at  Bochtitz,  in  Moravia. 

Aloys  Baier,  professionist  in  Vienna. 

Mme.  Johanna  ANSCHUETz,wifeof  M.Gustav  Anschuetz. 

Dr.  NiED,  practising  physician  in  Vienna,  Erdberg,  No.  396. 

M.  Sebastian  Zinkel,  house  proprietor  at  Nussdorf,  near 
Vienna. 

Mile.  Johanna  Ktnast,  daughter  of  a  baker  at  Waidho- 
feu,  in  Austria  Proper. 

MUcLeopoldineAtzmannsdorfer,  called  MIIcDorpkr, 
daughter  of  a  military  medical  man. 

Mme.  VON  Peichich-Zimanyi,  widow  of  a  Hungarian 
nobleman. 

JoHANN  Klaiber,  Carpenter  in  my  service. 

Baroness  Maria  von  Augustin,  wife  of  Major  Baron  von 

AUGUSTIN. 

Mile.  WiLHELMiNE  VON  Weigelsberg,  Vienna,  Wieden, 
No.  141. 

MUe.  Sophie  Patter,  daughter  of  the  Consistorial  Councillor 
M.  Pauer,  in  Vienna. 

Professor  Dr.  Stbphan  Endlioher,  director  of  the  Imperial 
Botanic  Garden,  Member  of  the  Academy  of  Vienna. 

M.  Franz  Fernolendt,  chemical  manufacturer  in  Vi- 
enna. 

Anka  Hbtmanek,  a  country  girl,  working  on  my  property 
of  Schloss  Reisenberg. 

MUe.  Ernestine  Anschuetz,  and  her  brother. 
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M.  GuSTAV  Ansohuetz,  painter  in  Vienna,  Wieden,  Fer- 
dinandsgasse,  No.  268. 

M.  Stbphan  Eollar,  junior. 

Fbiedrioh  Bollmann,  a  blind  carpenter. 

Mme.  Josephine  Fenzl,  wife  of  the  Imperial  CuBtos,  Dr. 
Med.  Fenzl. 

Mme.  VON  Varady,  wife  of  the  Court  Councillor  M.  von 
Varady. 

M.  JoHANN  Studer,  former,  fix)m  Zttrich. 

Baroness  Pauline  von  Natorp,  wife  of  Baron  von  Na- 
TORP,  in  Vienna. 

Chevalier  Hubert  von  Rainer,  barrister,  from  Klagen- 
furth. 

M.  Ernst  Pauer,  Consistorial  Councillor  and  Superin- 
tendent of  the  Evangelical  Congregation  in  Vienna. 

M.  WiLHELM  HoOHSTETTER,  from  Esslingeu,  gardener  at 
Schdnbrunn. 

Baroness  Isabella  von  Tbssedik,  widow  of  a  Hungarian 
nobleman,  who  was  formerly  Imperial  Court  Secretary. 

M.  Demeter  Tirka,  wholesale  merchant  in  Vienna,  a 
Greek. 

Mile.  Baroness  Elise  von  Seokendorp,  at  Sondershausen, 
in  Saxony. 

M.  CONSTANTIN  Delhez,  philologist  in  Vienna,  from  Bel- 
gium. 

M.  Theodor  Kotsohy,  the  well  known  traveller  in  Africa, 
Persia,  &c. 

Maximilian  Krueger,  a  boy  in  the  Orphan  House,  Vienna. 

Herminb  Fenzl,  the  little  daughter  of  Dr.  Fenzl. 

M.  Earl  Sohuh,  natural  philosopher,  from  Berlin. 

Dr.  Fribdrioh,  physician,  from  Munich. 

Dr.  Raosky,  Imperial  Professor  of  Chemistry  in  Vienna. 

M.  Matthias  Mauch,  veterinary  surgeon,  from  Wtirtem- 
berg. 

Professor  RoSSNER,  Councillor  of  the  Academy  of  Fine 
Arts,  Vienna. 

M.  Eduarb  Huetter,  bookseller  in  Vienna. 

M.  Franz  Eratochwila,  official  in  a  Government  office. 

p 
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M.  Franz  Kollab,  Coxator  in  the  Imperial  Cabinet  of 
Natural  History. 

MUe.  Susanna  Nathbr,  daughter  of  an  officer,  from  Basle,, 
living  in  Vienna. 

Professor  Dr.  HUB8,  Body  Physician  to  the  King  of  Sweden, 
at  Stockholm. 

My  daughter  HsBMun. 

Med.  Dr.  DresiNO,  Curator  in  the  Imperial  Cabinet  of 
Natural  History. 

Almost  all  these  persons  live  in  Vienna,  and  may  at  any  time 
be  questioned,  and  their  statements  obtained  from  themselves* 
The  order  in  which  the  names  are  here  given,  corresponds 
pretty  nearly  to  that  of  the  amount  of  their  sensitiveness, 
beginning  ¥rith  the  most  sensitive. 


278.  I  have  now  to  prefix  to  the  following  ti:eatiae  a  few 
words  on  another  subject. 

In  the  whole  course  of  the  seven  preceding  treatises,  I  have 
uniformly  (§  34,  225,  &c.)  designated  the  north  pole  of  the 
earth  as  magneto-positive,  the  south  pole  as  magneto-negative, 
and  I  have  judged  of  all  other  polarities,  such  as  those  of  steel 
bars,  of  crystals,  of  living  organisms,  &c.,  as  was  naturally 
indicated  by  their  relation  to  the  terrestrial  poles  (of  course, 
considering  that  pole  of  the  needle  to  be  negative  which  is 
attracted  by,  and  points  to,  the  positive  terrestrial  pole,  and 
vice  versa  ;  and  in  crystals,  &c.,  giving  the  name  of  negative 
to  that  pole,  the  action  of  which  on  sensitives  coincides  with 
the  negative  pole  of  the  needle,  and  mce  versa. — ^W.  G.)  But  as 
natural  philosophers  are  not  agreed  as  to  which  pole  of  the 
earth,  and  consequently  of  the  needle,  is  to  be  regarded  as 
positive  or  negative,  and  our  scientific  books  and  manuals 
either  pass  this  matter  over  in  silence  (BiOT,  Pouillet,  as 
edited  by  Mueller,  B  aumg  abtner,  and  others) ,  or  else  directly 
contradict  each  other  (Eisenlohe's  Phywk,  3d  edition,  p.  461, 
Eydam,  Electricity  and  Magnetism,  p.  162),  one  author  call- 
ing +  M  what  the  other  calls  —  M ;  and  as,  consequently, 
there  is  an  uncertainty  as  to  the  precise  value  of  these  terms, 
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it  seems  to  me  important  to  explain  my  reasons  far  uBing 
them  in  the  sense  I  have  done. 

In  the  electro-chemical  system^  introdnced  by  Baron  Ber* 
ZELIUS  into  natural  science,  and  by  means  of  which  hi^  gave 
to  ch«nistry  the  form  which  it  yet  retains,  we  proceed^  aa  ia 
well  known,  fix)m  the  polarity  of  the  voltaic  pile  of  ziac  and 
copper,  and  regard  the  electricity  of  the  zinc  pole  as  poi^itiTe, 
because  its  properties  agree  with  those  of  the  electricity  pro- 
duced by  rubbing  zinc  amalgam  on  glass,  which  has  long  been 
called  positive.  We  are  further  agreed  in  designating  aa 
negative  all  those  bodies  which  especially  appear  at  the  positive 
pole,  when  their  compounds  are  decomposed  by  voltaic  elec- 
tricity,* and  tnce  versa.  Proceeding  on  this  clue,  I  have 
endeavoured  to  investigate  the  odylic  phenomena^  which 
appear,  on  the  one  hand,  in  electro-positive,  on  the  other,  in 
electro-negative  bodies.  The  great  and  well-marked  differeneei; 
between  them,  in  regard  to  odyle,  as  I  have  ascertained  and 
described  these  in  previous  treatises,  I  have  further  met  with 
in  the  poles  of  crystals,  magnets,  living  beings,  &c  There 
has  presented  itself,  with  certainty,  a  parallel  between  certain 
properties  of  the  one  pole  of  such  polar  bodies  and  the  same 
properties  in  one  of  the  series  of  non-polar  bodies,  positive  or 
negative,  as  just  mentioned,  and  tnce  veraa^  the  same  parallelism 
between  the  properties  of  the  other  pole  and  those  of  tlio  other 
series  of  non-polar  bodies.  Now,  such  poles  as  have  properties 
running  parallel  with  those  of  the  electro-negative  bodies^  I 
have  assumed  to  possess  the  same  polar  value,  and  have 
designated  them  odylo-negative,  and  vice  versa.  That  pole 
in  our  magnetic  needles  which  points  to  the  south,  and  whicii 
I  have  uniformly  called  the  southward  pole,  is  that  which, 
considered  in  reference  to  odyle,  produces  the  same  effects  as 

*  It  is  necessary  here  to  use  a  qualification,  such  as  etpeciaUy,  bccjLusp, 
with  the  exception  of  the  extremes,  oxygen  (fluorine  ?)  and  potassiuntt  all  thi? 
elements  in  the  series  may  appear  al  either  pole.  Thus,  for  exampk,  when 
snlphuric  acid  is  decomposed,  oxygen  t^peam  at  the  positilye,  sulphur  at  tha 
negative  pole  ;  but  when  sulphuret  of  potassium  is  decomposed,  sulphur  appeai-« 
at  the  positive,  potassium  at  the  negative  pole.  This  Ust  occurs  ivith  all 
metalMe  sulphurets  ;  hence  sulphur,  though  positive  in  regard  to  oxygen,  chh* 
rine,  &c.,  is  oonsidered,  in  general,  a  negative  element — W.  G. 
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electro-positive  bodies.  But  the  magnetism  of  the  southward 
pole  of  the  needle  is  that  of  the  north  pole  of  the  earth  (since 
similar  poles  repel,  dissimilar  poles  attract  each  other. — ^W.  6.) 
Assuming  therefore,  generally,  that,  in  the  electro-chemical 
series,  the  non-metallic  bodies  (oxygen,  chlorine,  sulphur,  &c.) 
are  really  electro-negative,  and  that  most  of  the  metals  are 
electro-positive,  I  have  felt  myself  compelled  to  adopt  the  view 
of  those  who  consider  the  north  pole  of  the  earth  as  magneto- 
positive,  to  designate  it  by  -f-  M,  and  to  affix  to  the  analogous 
or  corresponding  odylic  pole,  the  sign  +  0.  In  exactly  the 
same  way,  I  have  been  compelled  to  regard  the  south  pole  of 
the  earth  as  magneto-negative,  and  to  designate  it  by  —  M, 
and  the  corresponding  odylic  pole  by  —  0. 

Although  I  have,  in  judging  of  the  nature  of  the  magnetic 
poles,  adhered  to  the  prevailing  electro-chemical  theory,  and 
from  this  deduced  the  above  conclusions,  I  am  well  aware  that 
doubts  may  still  be  entertained  as  to  the  polar  value  of  natural 
bodies ;  that  difficulties  exist,  or  may  be  raised^  as  to  the 
negativity  of  acids  and  the  positivity  of  alkalies,  when  we  see 
both  of  them,  on  contact,  assuming  the  very  opposite  polarities, 
&c.  I  have  also,  in  the  course  of  my  own  researches,  fre- 
quently felt  such  difficulties ;  but,  in  the  meantime,  I  have 
assumed  the  correctness  of  the  prevailing  theory ;  and  accord- 
ing to  this,  the  north  pole  of  the  earth  must  be  called  positive, 
the  south  negative,  as  long  as  potassium  is  regarded  as  electro- 
positive, and  oxygen  electro-negative.  Should  this,  as  is  not 
impossible,  be  at  any  time  altered,  then  the  signs  applied  to 
the  odylic  poles  in  this  work  must  be  changed,  that  is,  inverted 
throughout. 


Lastly,  in  this  introduction,  I  must  once  more  refer  to  the 
term  odyle. 

It  will  be  seen  that  the  idea  expressed  by  it,  as  fixed  in 
§  215,  very  probably  includes  that  which,  a  year  later  than  I, 
Dr.  Faraday  introduced  to  the  scientific  world  as  a  new  force, 
under  the  name  of  diamagnetism.  Doubtless,  the  British 
philosopher  was  not  acquainted  with  my  researches,  although 
they  appeared  in  an  English  dress  in  London,  otherwise  he 
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would  probably  not  have  passed  them  over  in  silence,  or 
ignored  their  existence.  I  have  condensed,  in  the  term  odyle, 
the  ultimate  cause  of  all  the  phenomena  described  by  me ;  in 
so  fiur,  namely,  as  they  are  not  reconcileable  with  our  previous 
knowledge  of  the  essence  of  magnetism,  and  the  other  impon- 
derables, and,  in  particular,  are  transferable  from  the  magnet 
to  what  are  called  unmagnetic  bodies,  such  as  metals,  glass, 
silk,  water,  salts,  in  short,  all  bodies.  Diamagnetism  was  in- 
deed recognised,  and  made  known,  between  1820  and  1830, 
by  Seebeck,  Munke,  Buchner,  and  Becquerel,  which  was 
also  not  known  to  Dr.  Faraday.  In  my  researches  I  did  not 
meet  with  the  fact,  that  unmagnetic  bodies  place  themselves, 
when  suspended,  across  the  magnetic  current,  and  there  re- 
mains, between  my  observations  and  those  of  Dr.  Faraday,  a 
chasm,  for  the  present  not  filled  up.  Yet  it  seems  to  me  not 
impossible  that  we  may  be,  as  I  may  say,  drawing  the  same 
vehicle,  but  by  different  ropes.  If  I  do  not  deceive  myself, 
Dr.  Faraday  has  laid  hold  of  one  of  the  numerous  odylic 
threads,  a  singularly  promising  one,  and  with  the  force  of  his 
fertile  genius,  he  will  promote  the  discovery  of  truth  in  this 
department.  This  can  only  redound  to  the  advantage  of 
science.  Whether  magnetism,  diamagnetism,  and  odyle,  may 
one  day  be  reduced  to  a  common  origin,  or  whether  they  will 
continue  to  be  separated  by  essential  differences — these  are 
questions,  the  solution  of  which  appears  to  me  to  be  distant. 
But  at  all  events,  these  influences  include  entirely  new  pro- 
perties both  of  dead  and  living  matter,  and  are,  on  account  of 
their  tmiversality,  and  their  all-embracing  diffusion  through 
the  universe,  of  the  highest  physical  importance. 

In  so  far,  therefore,  as  the  interest  in,  and  comprehension 
of^  my  subject  are  promoted  by  clearness  and  distinctne^  in 
the  ideas  developed,  that  is,  by  fixing  their  extent  in  reference 
to  the  external  world,  and  by  determining  the  limits  of  their 
different  parts,  internally  considered,  I  consider  this  the  pro- 
per opportunity  for  giving  a  condensed  sketch  of  the  differences 
which  seem  to  me  to  prevail  between  the  allied  imponderables 
hitherto  admitted,  and  that  which  I  have  found  it  necessary 
io  designate  by  the  term  odyle.    On  the  one  hand,  those  things 
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irhich  I  regard  as  its  peculiarities  will  be  thtuB  brought  more 
prominently  into  view  than  hitherto ;  and  on  the  other  hand, 
we  shall  thus  be  better  aide  to  judge  whetier  we  may  hope  to 
faring  into  known  categories  the  new  phenomena  to  be  here 
enumerated^  and  thus,  perhaps,  to  render  the  new  term  super* 
fluous,  or  Aether  the  necessity  for  introducing  and  retaining 
it  be  irresistible* 

These  differences,  in  so  £u*  as,  in  part,  they  have  be^i  made 
known  in  the  preceding  treatises,  and,  in  paxt,  will  be  ex- 
pound^ in  the  next  and  following  treatises,  are  the  fidiowing : 

A. — ^Between  Odyle  and  Heat. 

a.  Odylk  emanations  excite,  in  all  sensidves,  feelings  of 
coolness  and  warmth,  sometimes  even  of  icy  cold  and  burning 
heat ;  that  is,  they  excite  sensations  apparently  the  same  as 
those  named*  But  when  made  to  play  on  the  thermometer, 
that  instrument  is  not  in  the  slightest  degree  a£teted ;  even 
the  thermoscope  of  Nobili  remains  motionless.  Neither  the 
cold-giving  nor  the  heat-giving  pole  of  crystals  at  all  afiects 
these  instruments. 

b.  There  are  many  cases,  in  which  heat  and  odyle  produce 
effects  diametrically  opposite.  A  ri^t  hand  feels  cool  in  its 
action  on  sensitives :  but  always  affects  a  delicate  thermoscope 
with  warmth. — The  solar  rays  excite  a  sensation  of  cold  in 
sensitives ;  but  warm  the  thermometer. — ^Moonlight  is  felt  vi- 
vidly warm  by  the  sensitive ;  but  {deduces  no  distinct  effect 
on  the  thermoscope. — Glowing  charcoal,  and  the  flames  of  all 
burning  bodies,  radiate  cold  with  singular  vividness  to  the  sen- 
sitive nerve ;  but  they  radiate  heat  to  the  thermcMneter. — ^In 
chemical  processes,  cold  emanations  are  produced,  perceptible 
by  sensitives:  whereas  the  thermoscope  often  or  generally 
indicates  the  disengagement  of  heat. 

c.  The  conductibility  of  odyle  through  metals  surpasses  by 
far  the  limits  of  the  conductibility  of  heat.  A  copper  wire,  of 
considerable  length,  as  60  or  70  feet  or  upwards,  when  charged 
with  odyle  at  one  end,  produces,  at  the  other,  odylic  changes 
of  sensation ;  while,  if  heated,  the  heat  will  only  be  conducted 
along  the  wire  to  the  extent  of  a  few  inches.    The  same  is  true 
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of  a  rod  of  wood,  or  of  glass,  of  a  silk  ribbon,  of  a  strip  of  linen 
or  cotton  cloth  many  yards  long ;  of  bodies,  therefore,  which 
are  totally  incapable  of  conducting  heat  in  the  same  way. 

cL  Odyle  passes  very  easily  through  bodies.  In  the  course 
of  a  few  seconds,  sensitives  peiceive  the  action  of  a  crystal,  a 
human  being,  or  a  magnet,  through  thick  walls,  without  being 
aware  of  their  presence  there*  The  most  intense  heat  would 
take  hours,  before  it  became  even  perceptible  through  such 
walls.  No  one,  not  sensitive,  can  perceive  any  eflfect,  and 
least  of  all  a  cooling  eflTect  fiom  the  sun's  rays  through  a  wall. 
But  sensitives  within  a  house,  can  instantly  distinguish  a  wall, 
the  outside  of  which  is  exposed  to  the  solar  rays,  firom  one 
which  is  in  shade. 

6.  Concentrated  odylic  emanations  are  perceived  by  the 
sensitive  at  incredible  distances.  Magnets,  crystals,  human 
hands,  or  trees,  are  felt  at  a  distance  of  300  or  4^0  feet  or  up- 
wards ;  whereas  calorific  radiations  proceeding  fix)m  bodies  in 
the  ordinary  temperature  are  not  indicated,  at  such  distances, 
by  any  instrument,  neither  can  sensitives  at  all  perceive  them. 

f.  Neither  odylic  heat  nor  odylic  cold  affect  the  density  or 
volume  of  bodies.  A  thermometer  may  be  fiilly  charged  with 
warm  positive  odyle  or  cold  negative  odyle;  but  its  index 
does  not  move.  Every  one  is  familiar  with  the  effect  of  heat 
and  cold  on  the  thermcmieter. 

g.  We  know  already  that  the  colours  of  the  spectrum  differ 
materially  in  their  relation  to  odyle ;  and  we  shall,  in  the  course 
of  this  and  the  following  treatise,  become  more  familiar  with 
their  properties^  But  even  when  I  caused  the  solar  or  lunar 
rays,  or  those  of  a  fire,  to  fall,  at  an  angle  of  35°  on  a  bundle 
of  ten  glass  plates,  and  decomposed  the  transmitted  light  with 
a  prism,  so  as  to  obtain  a  spectrum,  all  persons  of  considerable 
sensitiveness  perceived  very  great  differences  of  apparent  tem- 
perature between  the  different  colours ;  that,  is,  in  places  to 
which,  as  &r  as  our  present  knowledge  extends,  no  trace  of 
free  positive  or  negative  heat  could  reach. 

A.  Metallic  wires,  which  appear  to  the  sensitive  glowing 
hot,  are,  to  the  ordinary  sense  of  feeling  and  to  the  thermoscope, 
of  exactly  the  same  temperature  as  surrounding  bodies. 
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i  Of  two  glasses  of  water,  one  of  which  has  remained  in 
the  shade,  while  the  other  has  been  exposed  for  a  few  minutes 
to  the  smi's  rajs,  every  sensitive  declares  that  which  has  be^i 
exposed  to  the  warm  solar  beams  to  be  the  cooler.    §  105. 

h.  Nay  more,  a  rod  of  porcelain  heated  directly  over  the 
fire  at  one  end,  and  a  rod  of  wood,  burning  at  cue  end,  are  fek 
by  the  sensitive  who  hold^in  the  hand  the  other  end,  to  become 
very  cold.  This  I  shall,  in  a  subsequent  treatise,  e2q>ound 
more  minutely. 

I.  Heat  itself  is,  under  certain  circumstances,  a  means  of 
producing  odylic  cold. 

Therefore^  heat  must  he  essentially  distinct  from  odyle. 

B. — Between  Odyle  and  Electkicitt. 

Odylic  phenomena  often  occur  where  electrical  phenomena 
either  do  not  appear,  or,  as  £eu*  as  we  know,  do  not  exist.  This 
is  the  case,  for  example,  with  sunshine,  moonlight,  the 
spectra  of  different  kinds  of  light  after  transmission  through 
glass,  crystals,  the  human  hand,  and,  in  part,  chemical  pro- 
cesses. 

a,  Odyle  distributes  itself  through  the  mass  of  any  body 
charged  with  it ;  a  hollow  ball  of  metal,  for  example,  glows 
when  charged  with  odyle,  not  only  on  its  own  surface,  but 
internally.  A  glass  of  water  tastes  to  the  sensitive  alike 
odylised  in  every  drop ;  and  the  water  retains  its  new  pro- 
perties entirely,  even  when  poured  into  another  glass.  (§  107). 
Free  electricity  stratifies  itself  only  on  the  surfiice.  Odyle 
may  be  for  a  time  communicated  to  all  bodies,  including  the 
air  within  a  room;  whereas  Dr.  Faraday  could  not  any 
where  collect  electricity  in  a  room  prepared  for  the  purpose ; 
the  whole  instantly  escaping  by  the  surfiace  of  the  walls,  &c. 

ft.  When  a  body  is  charged  with  odyle,  the  firee  odyle 
adheres  to  it,  so  that  it  is  not  rapidly  removed  from  the  body, 
but  requires  some  time — fix)m  a  quarter  of  an  hour  to  several 
hours — ^before  it  is  dissipated  by  contact  with  other  bodies. 
Free  electricity  is  instantly  removed  firom  a  body  charged 
with  it,  by  contact  with  another,  such  as  the  finger. 
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'  c.  Odjle  may  be  commimicated  to,  and,  to  a  certain  degree 
aecnmulated,  in  bodies  which  are  not  isolated.  Electricity 
can  only  be  communicated  to,  and  condensed  in,  j^Bolated 
bodies ;  not  at  all  in  those  which  are  unisolated. 

d.  AU  bodies,  if  only  continuous  in  structnre,  are  nearly 
equally  good  conductors  of  odyle ;  and  only  those  which  are 
not  so  coherent,  such  as  woollen  and  cotton  cloth,  &c.,  are 
less  perfect  conductors.  Electricity  is  only  well  conducted  by 
metals ;  it  is  slowly  conducted  by  many  other  substances,  and 
by  some  even  not  at  all.  The  conduction  of  odyle  through  the 
best  conductors,  such  as  metallic  wires,  takes  place  slowly ; 
from  twenty  to  forty  seconds  being  required  for  its  passage 
through  a  wire  of  fifty  or  sixty  yards  in  length.  Electricity 
flashes  through  distances  a  million  times  greater  in  an  interval 
too  short  to  be  measured. 

6.  4J1  bodies  are  permeable  to  odyle ;  there  are,  indeed, 
slight  differences  among  bodies ;  but  these  are  trifling.  There 
are  many  bodies  nearly  destitute  of  permeability  for  electricity, 
and  which  oppose  insuperable  obstacles  to  its  passage. 

f.  Action  at  a  distance  occurs  much  more  powerftdly  and 
much  farther  off,  when  electricity  excites  or  induces  odyle  in 
other  bodies,  than  when  electricity  induces  the  electric  state 
in  them.  Thus,  a  conductor,  feebly  charged  with  electricity, 
so  as  to  give  sparks  of  0.2  of  an  inch  only  in  length,  excites 
a  vivid  current  of  odyle  in  a  wire  at  six  and  a  half  feet  (§  169) ; 
whereas  a  charged  conductor  can,  at  that  distance,  produce 
no  such  induced  eledirical  state  in  another  conductor. 

g.  The  excitement  of  odyle  by  means  of  electricity,  is  not 
instantaneous ;  but  always  requires  a  sensible  time,  firequently 
thirty  seconds  and  upwards.  This  is  true,  both  of  the  effects 
on  the  sense  of  touch,  and  of  the  luminous  phenomena.  An 
electrophorus,  excited  by  the  strokes  of  a  piece  of  for,  is  electri- 
fied long  before  the  odylic  flame  appears.  An  electrified 
wire,  and  one  through  which  the  galvanic  current  is  passing, 
becomes  odylically  glowing  only  when  the  current  has  lasted 
for  some  time,  or  some  seconds  after  the  shock  of  the 
Leyden  phial  has  passed  through  it.  In  the  multiplicator  of 
SCHWEIGGEB,  the  odylic  light  does  not  become  visible  till  from 
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ten  to  fifteen  secondB  after  the  deflection  has  taken  place.  All 
the  manifestations  tad  efiects  of  eleotricitj  ate  instantaneous^ 

h.  The  duration  of  the  odylic  phenomena  is  again  beyond 
comparison  greater  than  that  of  the  phenomena  due  to  the 
passage  of  electricity*  When  a  wire,  which  has  be^i  caused 
to  exhibit  the  odyUc  glow  by  electricity,  is  taken  out  of  the 
cQirent,  it  continues  to  glow  for  half  a  minute,  for  a  minute^ 
nay,  when  the  charge  of  a  powerful  Le3rden  phial  has  been 
passed  through  it,  for  two  minutes,  and  the  glow  then  slowly 
fiides.  In  the  multiplicator  the  needle  has  long  returned  to 
its  normal  position  in  the  meridian,  when  the  coil  continued 
to  give  out  odylic  light  Certain  flame-like  odylic  appear* 
ances  on  conductors,  metallic  plates,  and  wires,  when  they  are 
electrified,  do  not  at  once  come  forth  when  these  bodies  have 
received  the  maximum  of  electric  charge,  but  only  after  the 
supply  of  electricity  has  been  continued  for  some  time.  But 
if  the  supply  be  stopped,  the  odylic  appearances  are  only 
slowly  and  gradually  dissipated  ftom  unisolated  conductors ; 
while  the  power  of  producing  efiects  on  the  sensitive  nerve  oif 
touch  lasts,  in  many  cases,  as  in  water  and  in  human  beings, 
for  hours. 

u  But  there  are  also  cases,  in  which  odylic  light  disappears 
sooner  than  the  excited  electricity.  An  electrophorus,  when 
excited  by  fur,  loses  its  odylic  light  in  a  few  minutes,  ten, 
for  example,  while  the  electric  excitement  of  the  resinous 
cake  may  last  for  days,  and  even  weeks.  It  follows,  that 
odyle  is  excited  by  every  electrical  action ;  but  that,  when 
excited,  it  pursues  its  own  independent  course* 

k.  Many  odylic  flames  exhibit  a  constant  tendency  upwards, 
rising  vertically.  Electricity  exhibits  no  such  tendency,  either 
when  in  motion  or  at  rest 

I.  Odylo-luminous  phenomena,  of  great  extent,  appearing 
over  electrified  and  unisolated  metallic  plates,  do  not  adhere 
to  the  surfiuse  of  the  metal,  but  flow  over  it  as  the  aurora 
borealis  does  over  the  earth.  Electric  currents  always  adhere 
closely  to  the  metal,  as  far  as  it  lies  in  their  course.  The 
experiments  which  prove  this  will  be  given  in  one  of  the  next 
following  treatises. 
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m«  Odylic  ^nanations  do  not  appear  exdosivelj  at  points 
where  such  are  present,  but  often  arise  jfrom  the  sides  eren  of 
jagged  bodies,  and  this  sometimes  even  in  large  orystals.  In 
similar  cases  electricity  always  prefers  a  point  to  any  other 
path  of  egress.  In  the  voltaic  pile  all  the  elements  give  out 
odyle,  sensible  to  the  touch  and  light  Of  the  electric  current, 
when  the  circuit  is  closed,  we  only  observe  internal  activity, 
and  entire  limitation  of  the  current  to  itself. 

n.  Even  when  excited  by  electricity,  odylic  currents  exhibit, 
in  a  remarkable  degree,  independence  of  it.  We  may  take 
hold  of  with  the  hands,  ot  allow  to  be  in  contact  with  the 
floor,  &C.,  n^tallic  plates  and  wires  in  which  both  forces  are 
active,  without  affecting  the  odylic  luminous  emanations^ 
while  the  electric  emanations  are  at  once  carried  away,  and 
pursue  other  paths. 

o.  Odylic  flames,  from  any  bodies  whatever,  positive  or 
negative,  exhibit  no  tendency,  when  brought  near  each  odier, 
to  unite  or  neutralise  each  other.  When  they  gpms,  each 
carries  the  other  with  it;  when  they  are  dixediy  opposed, 
they  mutually  repel  each  other,  (see  further  on,  §  401).  Oppo* 
site  electricities  instandy  netttralMie  each  other  with  a  powerful 
mutual  attraction. 

p.  I  hsv«  not  been  able,  in  studying  the  odylic  phenomena, 
to  observe  hitherto,  with  any  degree  of  certainty,  induction  or 
influence,  which  produce  such  marked  electrical  phenomena. 

q.  An  dectrical  specimen  of  shorl,  like  evety  crystal,  shews 
at  its  pole  a  lively  action  on  sensitives,  but  when  warmed,  no 
change  takes  place ;  it  becomes  no  stronger,  and  the  electricity 
thus  excited  is  not  sensibly  perceived. 

r.  The  violent  action  of  odyle  on  the  irritable  nerve  of 
sensitives,  forms  a  most  remarkable  contrast  with  the  absence 
of  any  peculiar  effect  of  electricity  on  the  same  individuals* 
The  action  of  electricity  on  them  is  so  trifling,  that  even  in 
the  most  sensitive  it  does  not  exceed  that  observed  in  persons 
devoid  of  sensitiveness.  Currents  of  galvanic  and  friction 
electricity,  or  the  shocks  of  Kleist's  phials,  are  borne  by 
sensitives  just  as  by  others.  Nay,  the  approach  of  a  thunder 
storm,  or  stroking  a  cat  with  the  hand,  or  the  usual  experi- 
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ments  On  the  isolating  stool,  were  found  by  many  of  them  to 
be  agreeable. 

BiU  ali  this  shows  haw  great  a  gulf  hepairaJtss  odyh  from 
dedricity. 

G, — Between  Odyle  and  Magnetism. 

Odyle  is  produced  and  vividly  manifested  in  a  multitude  of 
cases,  in  which  magnetism,  properly  so  called,  is  nowhere 
observed,  or  is  yet  unknown  to  exist;  as,  in  part,  during 
chemical  changes,  in  the  vital  changes,  in  crystals,  in  the  case 
of  friction,  in  the  spectra  of  solar  and  lunar  rays  and  of  candle 
light,  in  polarised  light,  and  in  the  amorphous  material  wcnrld 
collectively, 

a.  In  the  vast  majority  of  cases,  odyle  is  developed  alone 
without  magnetism.  Magnetism  never  appears  alone,  but  is 
always  associated  with  odyle. 

b.  Where  magnetism  is  supposed,  but  not  generally  ad- 
mitted, to  exist,  as  in  the  sun's  rays,  in  the  moon's  rays,  it  is 
at  all  events  so  feeble,  that  the  feu^t  of  its  presence  is  still  in  a 
high  degree  doubtfiiL  But  in  these  very  cases  odyle  appears 
with  a  power  and  variety  of  effect,  which  is  truly  astonishing, 
and  even  appears  capable,  in  certain  cases,  of  shaking  life  to 
its  very  foundations. 

c.  The  obscuring  of  the  sun  or  moon  by  mist  or  clouds,  in- 
stantly and  very  decidedly  diminishes  their  effects  on  sensi- 
tives. Magnetism  is  arrested  by  nothing,  and  least  of  all  by 
vapours. 

d.  All  solid  and  liquid  bodies  may  be  charged  with  odyle 
in  the  very  same  manner,  metals,  steel,  salts,  glass  of  various 
kinds,  silk,  resin,  water ;  all,  with  trifling  differences  of  degree, 
may  be  charged  with  odyle.  Magnetism  can  only  be  com- 
municated to  a  very  few  bodies ;  and  we  do  not  know  that 
diamagnetism  can  be  at  all  communicated. 

e.  When  bodies  are  charged  with  odyle,  they  act  on  sensitives 
exactly  like  the  magnet  But  they  possess  not  the  slightest 
trace  of  magnetism  proper,  and  do  not  attract  even  the  small^rf; 
particle  of  iron  filings. 
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f^  The  coercitive  or  retaining  power  for  odyle  is  found  in 
steel  only  to  act  for  a  short  time^  at  most  for  somewhat  more 
than  an  hour,  and  therefore  not  longer  than  is  the  case  in  water 
or  iron.  But  magnetism  is  retained  by  steel  for  many  years, 
and  has  never  been  observed  at  all  in  water  or  iron.  Magne- 
tism therefore  remains  in  steel,  while  odyle  cannot  do  so,  but 
is  soon  dissipated. 

g.  Odyle  is  conducted,  to  the  distance  of  many  yards,  by 
substances  such  as  resin,  glass,  wood,  silk  strings,  cotton 
ribbons,  &c.     Nothing  of  the  kind  is  known  of  magnetism. 

A.  Odyle  is  conducted  by  a  long  iron  wire,  and  is  perceived 
by  sensitives  at  the  further  end,  (§§  47,  118).  An  iron  wire, 
fifty  feet  long  and  0.08  of  an  inch  thick,  stretched  in  the 
magnetic  parallels,  that  is,  at  right  angles  to  the  meridian,  and 
connected  at  one  end  with  the  northward  pole  of  a  nine-bar 
horse-shoe  magnet,  did  not  exhibit  any  trace  of  magnetic  action 
at  the  other  end. 

t.  The  sphere  of  radiation  for  odyle,  in  the  case  of  bodies, 
such  as  the  hands,  crystals,  or  electrified  substances,  extends 
as  far  as  in  the  case  of  bar  magnets  of  the  same  size,  in  many 
cases  further.  I  tried  and  compared  them,  through  the  air, 
to  the  distance  of  160  feet  and  upwards.  But  we  know 
nothing  of  an  equally  extended  sphere  of  action  for  magnet- 
ism, strictly  so  called,  in  the  case  of  such  magnets. 

Ic.  Odyle  emanations  appear  to  be  susceptible  of  a  certain 
kind  of  refiraction ;  at  least  this  is  certainly  true  when  they 
accompany  the  rays  of  light.  I  have  already  proved,  and  1 
shall,  in  a  future  treatise,  publish  many  new  and  certainly 
very  remarkable  observations  on  this  subject,  that  the  prism, 
while  it  disperses  the  colours  of  the  spectrum,  also  causes  an 
analogous  separation  of  odylic  rays,  which  must  therefore  be 
refracted  and  dispersed  by  glass.  And  since  odyle  so  con- 
stantly accompanies  light,  that  in  every  colour  of  the  spectrum 
there  is,  if  I  may  so  express  it,  a  different  colour  of  odyle, 
it  is  clear  that  odylic  rays  are  refracted  simultaneously  with 
those  of  light,  and  that,  whatever  their  nature  may  be,  these 
rays  are  refiracted  by  glass,  like  those  of  light.  But  this  pro- 
perty is  totally  absent  in  magnetism,  which  is  neither  retarded 
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nor  deflected  from  its  course,  by  any  sabstance,  as  Haldat 
has  lately  conyineingly  proved  by  means  of  his  magnetometer 
or  magnetOBcope.  He  expressly  declares,  that  magnetic  ema- 
nations are  neither  refracted  nor  reflected.  (L'lnstitut^  27th 
May  1846,  p.  647.) 

L  Odyle  is  distributed  through  the  whole  mass  of  bodies,  as 
in  the  case  of  water.  Odylised  water  may  be  poured  from 
one  glass  into  another,  and  is  then  found,  to  the  last  drop, 
uniformly  and  equally  odylised.  Metals,  in  the  o^lic  glow, 
appear  to  sensitives  translucent,  glowing  through  and  through 
hollow  balls,  when  charged  with  odyle,  exhibit  strong  mani- 
fcstatioBS  of  odylic  activity  in  their  interior.  Magnetism, 
according  to  the  researches  of  Barlow,  appears  to  be  limited 
entirely  to  the  surface  of  bodies* 

m.  It  appears,  and  will  subsequently  be  more  particularly 
explained,  that  odyle  difluses  around  itself  alternating  sphe- 
rical zones  of  opposite  polarities,  like  electricity.  Nothing 
similar  has  ever  been  observed  in  magnetism. 

n.  Odyle  has  no  attraction  for,  and  no  power  of  supporting, 
iron  filings,  even  the  smallest  But  the  most  lemarkaUe 
action  of  the  magnet  is  precisely  that  of  so  attracting  and 
8U{^rting  iron.  And  in  reference  to  odylic  power,  ciystab 
and  hands  of  the  simie  size  not  only  equal,  but  often  surpass 
the  magnet.     This  is  especially  observed  in  the  hand. 

o.  Terrestrial  magnetism  does  not  afiect  the  direction  of 
odylised  bodies ;  but  it  causes  magnetic  bodies  to  place  them- 
selves in  the  meridian,  &c. 

p.  The  flames  of  odylic  poles,  in  the  inorganic  world,  show 
no  appreciable  attraction  for  each  other;  but  magnetic  poles, 
and  their  lines  of  force,  exhibit  mutually  the  veiy  strongest 
attraction.  The  flames  from  the  poles  of  a  horseshoe  do  not 
in  any  degree  tend  to  approach  each  other ;  nay,  when  unlike 
poles  are  directly  opposed  to  each  other,  their  flames,  when 
approximated,  not  only  do  not  attract,  but  mutually  repel 
each  other,  when  we  try  to  force  them  together.  All  this  is 
in  direct  contradiction  with  all  we  know  of  magnetism. 

q.  When  both  limbs  of  a  horse-shoe  magnet  are  held  hori- 
zontally, the  odylic  flames  flow  out  from  them  horiaonti^y  for  a 


INTBODUCnON.  239 

apace,  but  then  both  flames  turn  upwards  in  a  curve.    Such  a 
tendency  upwards  is  nowhere  obserred  in  magnetism. 

r.  A  certain  amount  cf  odylic  flame  flows  and  continues  to 
flow,  (see  £BurtheT  on,  §  458),  from  the  magnetic  poles  of  a 
horse-shoe  magnet,  after  they  have  been  rendered  magnetically 
indifiejrent,  externally,  by  attaching  the  arms^ure.  The  mag- 
netic efflux  is  arrested ;  the  odylic  efflux  continues,  although 
more  feebly  than  before  the  armature  was  attached. 

#.  Even  when  two  powerful  and  opposite  poles  of  magnets 
are  joined,  (§§  401,  402,  404,  405),  when  they  unite  and 
neutralize  each  other,  yet,  notwithstanding,  currents  of  odylie 
flame  continue,  although  less  vividly,  to  flow  from  both  of  the 
united  poles. 

t  Magnets,  placed  in  the  electric  atmosphere  of  the  con- 
ductor, can  be  made  to  invert  the  position  of  the  odylic  poles, 
while  that  of  the  magnetic  poles  remains  unchanged.  Elec- 
tricity therefore  exerts  a  power  over  the  former,  which  it  no- 
wbere  exerts  over  the  latter.    §§  373,  486. 

u.  Where  odyle  and  magnetism  are  both  excited,  they 
nev^  appear  simultaneously.  When  a  galvanic  current  acts 
on  a  multipEcatof  or  a  rotation  instrument,  the  efiect  on  the 
needle  is  instantaneous.  But  the  odylic  sensations  only  ap- 
pear after  several  seconds,  and  the  more  slowly,  the  longer  the 
conducting  wire.  The  same  is  observed  when  the  phenomena 
cease,  the  magnetic  e^Eects  iostantly  disappearing  when  the 
current  is  interrupted,  while  the  odylic  phenomena  continue 
for  some  time  longer. 

V.  When  a  crystal,  a  finger,  or  the  end  of  a  rod,  the  other 
end  of  which  is  immersed  in  a  mixture  where  chemical  action 
18  taking  place,  are  introduced  into  the  coil,  no  induced  current 
10  ezcited,  even  when  these  bodies  are  feu*  larger,  and  have  &r 
greater  odylic  power,  than  a  magnetic  bar  or  needle.  The 
latter  may  be  ten  times  smaller,  and  may  possess  only  a 
hundredth  part  of  the  odylic  power,  but  yet  it  will  instantly 
cause  a  current  in  the  coiL    §  40. 

«7.  If  we  hold  a  bar  magnet  so,  that  the  pole  corresponding, 
odylically,  to  the  hand  projects  from  the  hand,  the  odylic 
flame  of  the  magnet,  as  well  as  its  odylic  power,  increase. 
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But  it  does  not,  on  that  aoconnt,  support  one  grain  of  iron 
more  than  before.  Mutatis  miUandts  the  poles  of  crystals  may 
be  made  in  the  same  way  to  act  on  magnets.  The  magnetic 
bar  has  gained  in  odyUc  force,  by  conmiunication  from  the 
hand  or  the  crystalline  pole;  but  its  magnetism,  properly 
so  called^  is  not  in  the  least  augmented.  See  further  on, 
§§442,444. 

X.  This  maybe  pushed  so  for  as  to  invert  the  ody lie  polarity 
of  magnets,  while  their  magnetic  polarity  is  not  affected.  K  a 
weak  bar  magnet  be  held  with  the  southward  pole  in  the  left 
hand,  the  projecting  northward  pole  not  only  loses  its  blue  ne- 
gative flame,  but  gives  out  a  red  positive  flame,  while  it  conti- 
nues unchangeably  magneto-negative.    See  further  on,  §  446. 

y.  We  shall  see,  in  the  course  of  this  work,  remarkable 
instances,  in  which  the  odylic  flame  of  a  magnet  has  been 
extinguished  by  the  approach  of  an  organised  living  being, 
which  in  no  way  changes  the  magnetic  power.    §  448. 

z.  The  moon  also  furnishes  an  excellent  proof  of  the  diffier- 
ence  between  magnetism  and  odyle.  I  have  already  shown, 
(§  119),  that  the  moon  acts  odylo-positively  on  all  sensitives. 
On  the  other  hand,  M.  Kreil,  the  astronomer  at  Prague,  so 
distinguished  for  his  contributions  to  science,  tells  us,  in  the 
first  volume  of  his  Astronomical  and  Meteorological  Annual, 
p.  104,  that  the  moon  exerts  an  attraction  on  the  southward 
pole  of  the  needle,  and  must  consequently  possess,  on  the  side 
turned  towards  the  earth,  the  magnetism  of  the  south  terres- 
trial pole.  This  looks  like  a  contradiction ;  but  on  closer  in- 
spection the  contradiction  disappears.  The  magnetic  action 
of  the  moon  on  the  needle  is  so  feeble,  that  it  can  only  be 
detected  by  observations  of  the  utmost  delicacy,  such  as  a 
philosopher  like  M.  Ereil  can  make ;  but  is  very  far  from 
being  sufficiently  powerftd  to  afiect,  as  a  magnetic  axsiion^ 
healthy  sensitives,  or  those  of  middling  sensitiveness.  But 
all  sensitives  find  the  moon  odylo-positive,  and  that  very 
vividly.  It  is  the  luminous  rays  of  the  moon  which  cause 
its  powerful  action.  This  is  best  proved  by  the  fiwst,  that  the 
action  of  the  moon  on  sensitives  may  be  in  great  part  de- 
stroyed, by  excluding  the  direct  lunar  rays,  or  those  reflected 
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from  good  window  glass.  Magnetic  action^  which  penetrates 
all  things^  could  not  be  excluded  by  excluding  the  ray^  Thus, 
in  spite  of  the  fact,  that  the  moon  is  proved  to  be  negative  in 
regard  to  true  magnetism,  she  yet,  by  virtue  of  her  light,  sends 
down  to  us  abundant  supplies  of  positive  odyle. 

aa.  Of  diamagnetism  we  know  only  repulsions ;  which  may 
finally,  according  to  the  observations  of  Haldat,  admit  of 
being  referred  to  ordinary  magnetic  phenomena. 

hb.  But  the  difference  between  odyle  and  magnetism  is 
rendered  most  strikingly  visible  by  the  following  experiment : 
An  iron  bar  eighteen  or  twenty  inches  long,  is  fixed  in  a 
wooden  support,  which  grasps  its  shorter  axis.  If  it  be  now 
placed  so,  that  it  lies  horizontally  in  the  plane  of  the  magnetic 
meridian,  every  sensitive  person  finds  its  northward  end  cool, 
its  southward  end  slightly  warm.  If  now  the  northward  end 
be  depressed  till  the  bar  lies  in  the  plane  of  the  magnetic 
inclination,  that  is,  if  the  bar  be  made  to  revolve  till  it  makes 
at  its  northward  end  an  angle  of  about  66  with  the  horizon,  in 
which  position  its  magnetic  state  reaches  a  maximum,  its 
northward  pole  should  also  reach  the  maximum  of  coolness, 
the  southward  pole  that  of  warmth.  But  exactly  the  reverse 
is  observed.  The  magnetic  northward  pole  has  now  become 
odylically  warm,  and  the  magnetic  southward  pole  odylically 
cold.  Odyle  and  magnetism,  which  hitherto  have  preserved 
a  certain  parallelism  in  their  effects,  here  appear  in  direct 
opposition.  The  magneto-negative  northward  pole  \a  odylo- 
positive;  the  magneto-positive  southward  pole  is  odylo- 
negative,  under  the  given  circumstances.  The  two  forces 
here  follow  diametrically  opposite  courses. 

cc.  We  shall  meet,  fiirther  on,  with  cases,  where  the 
magnetic  steel  bars  or  lamellae  of  a  compound  magnet,  possess- 
ing the  same  magnetism,  exhibit  the  fact,  that  while  the 
magnetic  polarity  of  all  is  the  same  (as  is  the  case  at  each  end 
of  the  magnet),  yet  we  find  the  lamellas  to  be  alternately 
odylo-positive  and  odylo-negative.  This  can  be  rendered 
more  intense  by  the  approach  of  crystals  or  of  hands ;  but  the 
approach  of  magnetic  poles  puts  an  end  to  it.    §§  340,  344. 

dd.  Nay,  we  shall  meet  with  an  experiment  in  which  it 

Q 


242  INTRODUCTION. 

occurs,  that  in  the  limbs  of  a  horse-shoe  magnet,  during  the 
process  of  drawing  it  along  another  magnet,  in  a  certain 
limb  of  the  compound  magnet,  positive  magnetism  and 
negative  odylo-luminous  emanations  occurred  at  the  same 
time.   §433. 

For  the.  present^  therefore^  the,  identity  of  odyle  witJi  magnet- 
ism is  entirely  out  of  the  question. 

The  differences  which,  according  to  the  above  comparison, 
exist  between  odyle  and  heat,  electricity  and  magnetism, 
have  not  only  not  diminished  in  the  course  of  the  investigations 
made  subsequently  to  the  writing  of  §  276,  but  have,  on  the 
contrary,  become  still  more  prominent.  We  shall  find  this 
to  be  still  more  the  case,  in  the  treatises  next  to  follow.  They 
are,  in  many  points,  so  strong  and  marked,  that  the  necessity 
for  a  special  name  for  the  new  force  appears  more  irresistible 
than  ever.  Under  the  term  odyle,  I  collect  and  unite  aU  the 
physical  phenomena,  occurring  in  the  course  of  these  researches, 
which  cannot  be  brought  under  any  of  the  hitherto  admitted  im- 
ponderables ;  and  also  the  vis  occulta,  which  produces  them. 
It  remains  for  future  investigation  to  determine  whether,  and 
to  what  extent,  these  phenomena  will  admit  of  being  dis- 
tributed among,  or  transferred  to,  the  known  forces  above 
mentioned.  But  a  deeper  insight  into  the  essence  of  these 
things  than  we  now  possess,  is  necessary  before  such  a  result 
can  be  expected. 

Every  one  is  nearly  convinced,  that  electricity  and  magnet-^ 
ism  are  essentially  one ;  no  one  doubts  that  the  same  force 
acts  in  the  one  case  in  a  half  free,  in  the  other,  in  a  half  com- 
bined or  latent  state.  We  hourly  look  for  the  grand  dis- 
covery, by  which  their  identity  will  be  proved,  and  both  will 
be  brought  under  one  common  idea.  But  we  shall  never  be 
able  to  dispense  with  either  of  the  words,  electricity  or  mag- 
netism. And  exactly  in  the  same  way,  we  shall  never  be 
able  to  do  without  the  word  odyle,  or  some  equivalent  term, 
on  the  adoption  of  which  men  may  agree.  Such  a  term 
must  always  be  required  to  embrace  a  mass  of  phenomena, 
which  cannot,  with  propriety  or  accuracy,  be  registered,  save 
as  a  peculiar  group. 
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LUMINOUS  PHENOMENA. 

The  Odtlic  luminous  Phenomena  seen  over  the 
Magnet, 

280.  I  began  the  present  series  of  treatises  with  the  most 
striking  Inminoos  phenomena — ^those  of  the  magnet ;  then  fol- 
lowed those  of  crystals,  those  of  certain  parts  of  the  body,  such 
as  the  hand ;  those  of  the  heavenly  bodies,  of  heat,  of  friction, 
of  light,  of  electricity,  of  chemical  action,  and  finally,  of  all 
material  bodies  in  general  But  in  all  these  cases,  I  have 
only  mentioned  the  phenomena  gmerally^  because  I  was 
endeayouring  to  obtain  characters  indicating  the  presence  and 
activity  of  odyle,  and  was  able  to  establish  these,  by  proving 
the  existence  of  the  luminous  phenomena.  But  I  have 
uniformly  confined  myself  to  this,  and  reserved  an  examina- 
tion of  them  in  detail^  for  a  separate  treatise.  This  and  the 
following  sections  will  contain  that  detailed  investigation  ; 
and  thus  I  fulfil  the  promise  made  in  §  55  and  §  93. 

281.  I  have  hitherto  described,  in  the  nimierous  cases 
adduced,  the  impressions  on  the  visual  organs,  by  means  of 
which  the  existence  of  the  odyle  has  been  established  only 
according  to  the  statements  and  descriptions  of  highly  sensitive 
patients.  But  we  shall  now  find  that  these  are  far  from  being 
the  only  persons  who  perceive  this  light ;  but  that,  in  many 
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instances,  this  phenomenon  appears  in  so  vivid  and  marked  a 
form,  that  not  only  those  of  an  inferior  degree  of  sensitiveness, 
btU  alsOy  and  this  is  a  point  of  the  greatest  importance^  that  a 
large  number  of  PERFECTLY  HEALTHY  PEBSONS  are  able  to  see  it. 

282.  I  shall  now,  therefore,  proceed  to  give  to  the  physical 
fact,  namely,  the  existence  of  the  light,  additional  stability  and 
greater  extension,  by  a  large  addition  to  the  number  of  cases 
in  which  it  has  been  observed.  I  shall  then  consider  more 
minately  the  characters  of  this  light  in  the  various  forms  in 
which  it  appears ;  I  shall  compare  these,  both  among  them- 
selves and  with  other  allied  phenomena;  deduce  fix)m  this 
comparison  some  new  laws  concerning  odyle ;  and  fix>m  the 
whole  I  shall  endeavour  to  ascertain  some  points  which  may 
enable  us  to  assign  to  this  force  its  true  physical  position. 

HISTORICAL    DEVELOPEMENT    OP   THE   PACT   OF   THE  ODYLIC 
LIGHT  SEEN  OVER  MAGNETS,  CONSIDERED  GENERALLY. 

283.  It  has  been  shown  in  the  preceding  treatises  that  the 
odylic  light  was  perceived  by  all  the  highly  sensitive  persons, 
without  exception,  examined  by  me ;  and  that  its  existence 
was  placed  beyond  all  reasonable  doubt  by  a  series  of  witnesses 
agreeing  together  in  every  essential  point.  It  has  fturther  been 
mentioned,  that  the  diflFerent  degrees  of  vividness  presented  by 
the  phenomenon  to  different  persons,  depended  on  differences 
in  the  nature  of  their  disease ;  and  lastly,  that  in  the  same 
observer,  different  stages  of  his  morbid  condition  caused 
different  degrees  of  acuteness  of  the  sense  concerned,  and 
thereby  different  degrees  of  vividness,  or  a  different  amount 
in  the  light  perceived  by  the  eye.  This  must  be  distinctly 
understood.  Mile.  NowOTNY,  when  far  advanced  in  con- 
valescence, saw  no  longer  any  light  even  on  the  most  power- 
ftil  magnet  (§  3).  Some  days  previously  when  her  cure  waa 
not  so  far  advanced,  she  saw  only  transient  flashes  of  light  at 
the  moment  when  I  removed  the  armature.  Still  earlier,  she 
had  seen  a  glowing  thread  of  light  along  the  edges  of  the 
magnet,  and  a  week  before  this  she  had  seen  a  beautiful 
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brilliant  flame  on  both  poles  of  the  open  magnet,  the  radiating 
emanations  of  light  from  which  were  half  an  inch  long.  Mile. 
Sturmann  (§  4)  saw  the  flames  of  the  same  magnet  about  four 
inches  long,  or  three  times  the  length.  Mile.  Beichel  drew 
them  for  me  as  of  the  same  length  as  the  limbs  of  the  magnet, 
that  is,  about  a  foot  long.  Mile.  Maix  (§  6)  saw  them,  in 
her  usual  state,  a  handbreadth  in  height ;  but  when  she  was 
attacked  by  spasms,  the  same  magnet  appeared  to  her  bathed 
in  fire,  and  the  flames,  in  some  parts,  several  spans  in  length. 
MUe.  Beichel  (§  7)  saw  magnets  even  in  moderate  darkness, 
not  only  sending  out  at  the  poles  flames  as  long  as  the  limb  of 
the  horse-shoe,  but  entirely  clothed  in  fine  delicate  lights,  and 
this  even  when  the  armature  was  attached.  But  MUe. 
Atzmannsdorfer  (§  13)  told  me,  that  the  flame  of  my  large 
nine-bar  magnet,  in  complete  darkness,  to  her  appeared  to 
reach  the  height  of  five  or  six  feet,  so  that  she  was  often  sur- 
rounded by  it  as  if  it  were  burning  her.  This  magnet,  as 
well  as  smaller  ones,  she  saw  enveloped  on  every  side  with  a 
fine  downy  flame.  Each  pole  gave  out  at  its  four  comers 
flames,  which  were  blue  with  red,  yellow,  and  green.  Every 
separate  bar  of  the  compound  magnet  had  lateral  flames  of  its 
own  (§  9).  Bar  magnets  always  had  a  larger  flame  at  the 
northward  than  at  the  southward  pole. 

284.  All  these  observations  were  made  in  1844.  I  have 
collected,  during  1845,  1846,  and  1847,  a  much  larger  num- 
ber, having,  during  these  years,  devoted  myself  iminterruptedly 
to  the  study  of  this  attractive  subject.  I  shall  now  give  such 
of  them  as  simply  serve  further  to  prove  and  establish  the  fact 
of  the  existence  of  light  playing  over  the  magnet.  But  I  must 
here  expressly  remark,  that  this  is  chiefly  intended  for  such 
readers  as  do  not  ponsider  the  observations  already  given  to 
be  sufficient  for  convincing  them,  and  who  think  it  necessary 
to  have  a  very  large  number  of  witnesses  testifying  to  the 
physical  phenomenon  of  the  luminous  emanations  from  mag- 
nets. All  those  who  are  satisfied  with  the  proo&  already 
adduced,  and  with  the  accuracy  of  my  method  of  investigation, 
may,  if  they  please,  without  much  loss,  pass  over  the  following 
pages,  and  go  at  once  to  §  334,  where  they  will  find  the  con- 
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elusions  deduced  from  all  the  cases,  without  the  concrete  details 
of  each. 

I  follow  the  order  of  the  power  of  seeing  the  light,  beginning 
with  those  cases  in  which  it  was  feeblest,  and  proceeding  to 
those  in  which  the  power  was  most  strongly  developed ;  I 
proceed  from  the  healthy  sensitives  progressively  to  the  deli- 
cate, the  sickly,  and  lastly  to  the  highly  sensitive  patients  who 
are  permanently  in  bad  health. 

A.  Healthy  sensitives. 

285.  Among  these  there  were  a  few  possessing  in  a  very 
marked  degree  the  power  of  perceiving  the  impressions  on  the 
sense  of  feeling  made  by  the  odylic  influence,  but  who  could 
not  see  the  magnetic  light ;  others  who  saw  the  light,  though 
feebly ;  and  some,  who  saw  it  very  easily,  and  with  such  dis- 
tinctness and  precision,  thai  they  surpassed  in  this  respect  not 
only  many  patients^  hut  also  some  actual  somnambulists, 

286.  Dr.  Friedrich  from  Munich,  a  young  and  healthy 
physician,  of  whom  I  had  heard  that  he  was  subject  to  sleep- 
walking, was  So  obliging  as  to  permit  me  to  test  his  power, 
and  to  go  with  me  into  a  dark  chamber  which  I  had  prepared 
expressly  for  these  experiments.  I  found  him  decidedly, 
though  feebly  sensitive.  He  saw  light  from  other  objects, 
but  not  from  magnets. 

287.  M.  Eduard  Huetter,  proprietor  of  the  bookselling 
establishment  of  the  heirs  of  Anton  Doll  in  Vienna,  a  bloom- 
ing, young,  and  perfectly  healthy  man,  was  in  many  ways 
sensitive  to  odylic  impressions,  but  had  no  power  of  seeing 
magnetic  light,  with  the  exception  of  a  feeble  and  uncertain 
gleam  in  the  dark  from  a  small  but  strong  horse-shoe  magnet 

288.  Maximilian  Krueger,  a  boy  of  twelve,  in  the  orphan 
house  of  Vienna,  very  sensitive  to  the  other  odylic  impressions, 
was  not  able  to  perceive  any  light  whatever  from  magnets  in 
the  dark. 

289.  M.  Carl  RdssNER,  Imperial  Councillor  and  Professor 
of  Architecture  in  the  Academy  of  the  Fine  Arts  in  Vienna, 
forty-two  years  of  age,  singularly  sensitive  for  all  the  other 
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sensations  prodaced  by  odylic  action,  was  unable,  during  three 
hours  which  he  kindly  devoted  to  the  enquiry,  in  my  dark 
chamber,  to  perceive  a  trace  of  the  luminous  appearances. 

I  frequently  met  with  the  same  thing,  especially  in  men,  and 
in  a  remarkable  degree  in  Dr.  DiESiNG,  Curator  in  the  Imperial 
Cabinet  of  Natural  History  in  Vienna.  He  was  in  the  highest 
degree  sensitive  to  the  odylic  feelings,  but  utterly  insensitive, 
even  after  four  hours  spent  in  complete  darkness,  to  all  the 
luminous  phenomena. 

Here,  therefore,  are  five  decidedly  sensitive  persons  who 
could  hardly,  or  not  at  all,  perceive  the  light  which  flows  from 
the  magnet.  From  this  we  must  conclude  that  odylic  sensi- 
tiveness is  not  always  combined  with  the  power  of  seeing  the 
luminous  phenomena.  But  these  cases  are  certainly  the 
exceptions. 

290.  I  have  already  often  spoken  of  M.  Kakl  Schuh,  when 
treating  of  the  perception  of  the  feelings  excited  by  odyle.  In 
reference  to  the  luminous  appearances,  he  stands  at  the  bot- 
tom of  the  scale.  He  does  not  see  the  magnetic  flame,  but  in 
total  darkness  he  can  clearly  recognise  the  form  of  the  magnets, 
and  therefore  perceives,  feebly,  the  luminous  emanations,  not 
in  the  form  of  flame,  from  the  mass  of  metal.  This  is  what  I 
have  called  the  odylic  glow,  and  it  forms  the  first  degree  in 
the  perception  of  these  luminous  phenomena. 

291.  The  Chevalier  Hubert  von  Rainee,  from  Klagen- 
furt,  twenty-four  years  of  age,  barrister,  a  man  overflowing 
with  health  and  vigour,  has  never  been  ill,  and  knows  neither 
headache  nor  pain  of  stomach.  His  sensitiveness,  as  concerns 
the  odylic  feelings,  is  very  marked ;  but  he  was  only  able  with 
certainty  to  recognise  the  magnetic  light  at  the  moment  when 
I  removed  the  armature,  when  he  saw  a  flash  of  light 

292.  Dr.  Baqsky,  Professor  of  Chemistry  in  the  medical 
and  surgical  Josephsakademie  in  Vienna,  a  very  healthy,  un- 
usually tall  and  powerful  man,  thirty-two  years  of  age,  pos- 
sessed every  form  of  sensitive  excitability.  But  in  the  dark 
he  did  not  see  bar  magnets,  while  he  saw  horse-shoe  magnets, 
if  single  and  powerful,  shining  towards  the  poles,  so  that  their 
form  was  easily  distinguished.     He  saw  also  an  intermitting 
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blue  light  appearing  at  the  northward  pole,  but  no  light  of  this 
kind  at  the  southward  pole. 

293.  a.  Dr.  Huss,  Professor  of  Clinical  Medicine  in  Stock- 
holm^ and  Body  Physician  to  the  King  of  Sweden,  saw,  in 
the  dark  chamber,  only  the  more  brilliant  luminous  pheno- 
mena, but  not  those  of  ordinary  magnets.  But  when  I  pro- 
duced before  him  a  powerful  electro-magnet,  by  the  current  of 
a  Smee's  battery  of  zinc  and  silver,  having  a  surface  of  400 
square  inches,  he  saw  a  pale  light  appear  on  the  negative  pole, 
which  emitted  abundant  vapour  or  smoke,  ascending  in  the 
form  of  clouds,  and  of  course  feebly  luminous. 

293.  J.  ELermine  Fenzl,  eight  years  of  age,  daughter  of 
Dr.  Eduard  Fenzl,  Superintendant  of  the  Botanical  Depart- 
ment of  the  Imperial  Museum  of  Natural  History,  in  Vienna, 
a  child  of  elegant  slender  build  and  active  intellect,  healthy 
and  cheerful,  showed  in  a  high  degree,  sensitiveness  for  all  the 
feelings  produced  by  odyle ;  but  she  was  not  so  sensitive  for 
the  luminous  phenomena.  Of  the  magnets,  she  saw  three 
large  and  one  small  ones,  of  horse-shoe  forms,  shining  with  a 
grey  light,  which  was  brighter  in  the  small  one.  She  said 
the  northward  poles  were  brighter  than  the  southward.  Of 
bars,  she  only  saw  some  of  0.8  of  an  inch  long  shining ;  others, 
eight  inches  long,  she  could  not  see.  She  saw  neither  flame 
nor  vapour ;  and  coidd  perceive  no  bright  light  on  any  large 
magnets. 

294.  Baroness  Isabella  von  Tessedik,  the  young  widow 
of  the  late  M.  Franz  von  Tessedik  from  Pesth,  a  mother, 
of  calm  temperament,  and  a  lady  of  distinguished  intellectual 
accomplishments,  saw  a  magnetic  bar,  twenty-eight  inches 
long,  and  all  horse-shoe  magnets,  feebly  luminous  in  the  metal 
itself,  so  that  the  forms  could  be  distinguished  in  the  dark  ; 
that  is,  they  exhibited  the  odylic  glow.  On  the  poles  of  a 
single  bar,  of  a  three-bar,  and  of  a  nine-bar  horse-shoe,  she 
saw  luminous  vapour  from  four  to  eight  inches  high.  The 
same  appearance  was  visible  to  her  on  an  electro-magnet  of 
the  same  shape,  except  that,  in  this,  and  some  other  horse-shoe 
magnets,  the  luminous  vapour  appeared  only  on  the  northward 
pole.     She  saw  the  magnetic  light  brighter,  when  the  anna- 
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tore  was  removed ;  when  this  was  done,  she  always  saw  a  flash 
ofUght. 

295.  M.  CoNSTANTiN  Delhez,  forty  years  of  age,  a  French 
Philologist,  residing  in  Vienna,  healthy,  but  highly  sensitive, 
after  being  an  hour  and  a  half  in  the  dark  chamber,  saw  bar 
magnets  glowing  with  ajvaporous  light.  One-bar,  three-bar, 
and  five-bar  horse-shoe  magnets  exhibited,  when  open,  above 
their  poles,  lights  flowing  out  to  the  height  of  from  0.2  to  two 
inches.  The  flame  of  the  nine-bar  horse-shoe  rose  to  upwards 
of  18  inches,  those  of  an  electro-magnet  to  about  40  inches, 
and  both  of  these  caused  a  round  luminous  space  to  appear  in 
the  ceiling,  40  inches  in  diameter.  Both  the  odylic  glow  on 
the  steel,  and  the  odylic  flames  flowing  out  over  the  poles,  had 
always,  in  his  case,  something  of  a  vaporous  or  misty  cha- 
racter ;  which  is  stated  also  hy  all  observers  of  the  inferior 
degrees  of  sensitiveness. 

296.  Our  respected  Consistorial  Councillor,  and  Superin- 
tendant  of  the  evangelical  community  in  Vienna,  M.  Ernst 
Pauer,  to  whose  parish  I  and  my  family  belong ;  of  a  tall 
and  stately  but  finely  made  figure,  fifty-four  years  of  age, 
whose  sensitiveness  is  particularly  well  marked  in  reference  to 
the  feelings  excited  by  odyle,  saw  all  magnets  glowing  through 
their  whole  length.  In  some  of  the  smaller  ones,  he  saw  a 
flash  when  the  armature  was  detached ;  and  in  small  bar  mag- 
nets, as  well  as  in  some  horse-shoes,  he  saw  odylic  light  flowing 
from  the  poles,  in  some  cases  only  from  the  northward  pole  : 
In  a  five-bar  horse-shoe  this  light  or  flame  was  stronger  at  the 
negative,  weaker  at  the  positive  pole.  In  an  electro-magnet, 
he  saw  both  poles  covered  with  a  pale  light,  two  inches  high 
and  two  inches  wide. 

297.  Baroness  Pauline  von  Natorp,  in  Vienna,  mother 
of  twoVhildren,  young  and  very  intelligent,  of  fair  complexion, 
saw  the  flash  when  small  horse-shoe  magnets  were  disarmed, 
and  a  continuous  light  on  the  northward  limb.  In  larger 
magnets,  she  saw  the  flame,  sometimes  only  of  one,  at  other 
times  of  both  poles,  like  a  luminous  vapour  nearly  four  inches 
high.  In  large  magnets,  of  inferior  magnetic  intensity,  she  saw 
over  the  poles  only  a  feebly  luminous  thin  vapour  or  smoke. 
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298.  M.  Demeter  Tirka,  a  Greek,  wholesale  meTchant  in 
Vienna,  forty  years  of  age,  distinguished  by  his  love  of  the 
plastic  fine  arts,  of  powerful  make,  and,  with  the  exception  of 
occasional  headache,  perfectly  healthy  during  his  whole  life, 
saw  a  flash  of  light  above  the  northward  pole  of  a  small  and 
of  a  large  horse-shoe  magnet,  when  I  detached  the  armature. 
A  three-bar  horse^shoe  exhibited  a  continuous  light  over  the 
same  pole,  but  no  light  on  the  southward  pole.  A  heavy  nine- 
bar  horse-shoe  did  not  exhibit  to  him  anywhere  a  distinct 
flame,  but  all  objects  close  to  it  were  distinctly  illuminated. 

299.  Madame  Sylvia  von  Varady,  wife  of  the  Imperial 
Court  Councillor,  M.  von  Varady,  in  Vienna,  a  young  and 
blooming  lady,  lively,  healthy,  of  Italian  descent,  saw,  in  the 
dark,  all  magnetic  bars  and  horse-shoes,  which  appeared  in  a 
didl  light  A  single-bar  horse-shoe  gave  out  at  the  poles  a 
vaporous  light  two  inches  high ;  the  nine-bar  horse-shoe  sent 
out  a  similar  light  five  feet  high.  Strongly  magnetic  bars  of 
eight  inches  in  length  exhibited  at  the  poles  li^ts  0.8  of  an 
inch  high. 

300.  M.  Theodor  Kotschy,  evangelical  clergyman,  also 
a  botanist,  the  well-known  traveller  in  Afiica  and  Persia, 
already  mentioned  (§§  80,  191,  222,  232),  a  very  powerful 
and  vigorous,  and  perfectly  healthy  man,  saw,  on  single  horse- 
shoes, when  the  armature  was  detached,  flames  starting  up  on 
the  northward  pole,  which  soon  after  disappeared.  On  three- 
bar  horse-shoes,  he  saw  thin  vaporous  lights,  constantly  play- 
ing over  the  poles,  and  1.2  to  1.6  inches  high.  When  I 
attached  the  armature,  and  then  suddenly  removed  it,  they 
rose  higher,  in  the  first  moment,  but  immediately  fell  to  their 
first  size.  A  nine-bar  horse-shoe  he  did  not  at  first  see ;  but 
very  soon  he  perceived,  when  the  magnet  was  open,  a  very 
thin,  widely  extended  light  playing  over  the  poles,  sixteen 
inches  wide  and  forty  inches  high.  He  did  not  describe  it 
as  a  flame,  but  as  a  general  very  delicate  luminous  appear- 
ance, visible  in  the  surrounding  darkness.  He  saw  a  small 
pocket  horse-shoe  magnet  more  distinctly  covered  with  flame- 
like lights  than  the  nine-bar  horse-shoe.    Its  magnetism  was 
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more  intense.    In  a  tI]iee4iBr  Inne-slioe^  he  saw  only  the 
northward  pole  oo?ered  with  light. 

301.  Mile.  Ernestine  Anschuetz,  daughter  of  our  distin- 
guished Court  comedian,  M.  Anschuetz,  a  lady  of  tranquil 
and  retired  turn  of  mind,  at  this  time  in  perfect  health,  but 
having,  during  her  earlier  years,  suffered  from  occasional 
spasms  and  headaches,  saw  the  metal  of  all  the  magnets 
feebly  Ixuninous.  The  poles  of  two  magnetic  needles,  each 
four  inches  long,  had  on  their  8ur£ace  the  odylic  glow,  stronger 
towards  the  poles,  and  exhibited  at  one  end  a  bluish  flame,  at 
the  other  a  yellowish  flame.  She  saw  the  northward  pole  of 
a  pocket  horse*shoe  magnet  covered  with  a  delicate  flame, 
1.2  inches  long,  but  the  southward  pole  did  not  appear 
luminous.  A  flve-bar  horse-shoe  appeared  with  flames  of  a 
finger-length  on  both  poles,  that  on  the  negative  pole  bluish, 
the  opposite  one  yellowish.  A  nine-bar  magnet  exhibited 
also  on  both  poles  delicate  luminous  emanations  or  flames, 
from  twelve  to  sixteen  inches  high,  the  one  shorter  and  yel- 
lowish, the  other  longer,  and  more  bluish  or  greyish. 

302.  Madame  Josephine  Fenzl,  wife  of  our  distinguished 
botanist.  Dr.  Fenzl,  known  throughout  Europe  for  his  literary 
labours,  the  young  mother  of  several  children,  healthy  and 
blooming,  saw,  in  the  dark  chamber,  a  magnetic  bar,  two  feet 
long,  with  the  odylic  glow,  and  lights  flowing  from  both  poles. 
She  saw  lights,  in  different  degrees,  flowing  from  the  poles  of 
horse-shoes  of  one,  three,  five,  and  nine  bars.  Some  months 
later,  she  saw  a  nine-bar  horse-shoe  flaming  to  the  height  of 
nineteen  or  twenty  inches,  and  above  this,  a  luminous  smoke 
ascended,  visible  half-way  to  the  ceiling.  At  the  same  time 
she  saw,  in  bars,  small  and  large,  the  odylic  glow,  and,  on  the 
poles,  flames;  those  on  the  northward  pole  longer,  less 
luminous,  and  bluish ;  those  on  the  southward  pole  shorter, 
brighter,  and  yellowish  red. 

303.  M.  Franz  Fernolendt,  from  Transylvania,  proprie- 
tor of  a  manufactory  of  chemical  products  in  Vienna,  Eumpf- 
gasse.  No.  285,  fifty-four  years  of  age,  saw  the  magnets  in  tiie 
dark  less  by  their  odylic  glow,  than  by  their  polar  flames.  He 
only  saw  in  a  few  a  vivid  glow,  and  among  bax-magnets  only 
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the  smaller  ones,  as  well  as  a  pocket  horse-shoe,  showed  this. 
But  he  saw  nebulous  lights  over  all,  which  played  over  the  poles 
like  a  luminous  appearance  without  distinct  form.  Some- 
times when  I  detached  the  armature,  he  saw  a  flash.  Over 
horse-shoes  of  one,  three,  and  five  bars,  he  saw  the  flovring 
light,  but  always  either  exclusively  or  more  distinctly  over 
the  northward  pole,  and  usually  in  the  form  of  a  grey  lumi- 
nous nebula.  Over  a  large  nine-bar  horse-shoe,  he  saw  the 
flowing  lights  eighteen  or  twenty  inches  high;  but  when  I  acted 
on  these  emanations  by  the  proximity  of  the  positive  electric 
atmosphere,  he  saw  a  mass  of  light  gradually  rise,  as  broad  as 
a  man,  and  reaching  to  the  ceiling. 

304.  M.  WiLHELM  HocHSTETTER,  son  of  Professor  HOCH- 
STETTER  of  Esslingen  in  Wtirtemburg,  the  distinguished  bota- 
nist and  director  of  the  well  known  Traveller's  Association 
(Reiseverein),  twenty-one  years  of  age,  employed  in  the  Impe- 
rial Grardens  at  Schdnbrunn,  in  acquiring  a  knowledge  of  hor- 
ticidture,  in  perfect  health,  of  veiy  blooming  aspect,  all  day  long 
in  the  enjoyment  of  nature  in  the  open  air,  saw  every  magnet 
odylically  glowing  in  the  dark.  He  saw  the  light  from  their 
poles,  not  as  flames,  but  as  an  appearance  of  formless  light,  in 
small  magnets  from  0.8  to  1.2  inch  long,  increasing  with  the 
size  of  the  magnets,  and  in  the  large  nine-bar  magnet  about 
twenty  inches  high.  The  lights  were  larger  and  more  luminous 
on  the  northward  poles  of  bars  and  horse-shoes.  On  the 
southward  poles  they  were  very  small  and  dull,  but  sent  up  a 
much  more  abundant  smoke. 

305.  M.  Nikola  us  Babe,  about  forty  years  of  age,  a  superior 
official  in  the  Imperial  Depot  for  mining  products  at  Vienna, 
healthy  all  his  life,  a  powerful  man,  of  lively  cheerftil  tem- 
perament and  warm  feelings,  saw  the  metallic  mass  of  all 
magnets  placed  before  him  in  the  dark,  glowing  with  a  deli- 
cate light,  especially  in  horse-shoes,  as  long  as  the  armature 
was  attached.  Bar  magnets  gave  out  lights  at  both  poles ;  one 
of  five  feet  sent  out  at  the  northward  pole  a  flame  twenty  inches 
long,  at  the  southward  pole  a  flame  twelve  inches  long.  The 
ends  of  these  flames  passed  into  luminous  vapour,  which  was 
brighter  and  thicker  at  the  positive  pole  than  at  the  negative. 
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All  horse-Bhoes,  when  open,  had  flames  on  both  poles,  stronger 
and  weaker,  according  to  the  intensity  of  their  magnetism. 
The  flames  always  ended  in  a  luminous  smoke-like  vapour, 
which  slowly  ascended. 

306.  JoHANN  Elaiber,  carpenter,  already  mentioned,  in 
reference  to  odylic  sensations  (§§  60,  191),  saw  the  magnets 
in  the  dark  glowing  through  their  whole  mass.  A  long  horse- 
shoe, too  feeble  to  carry  a  weight  equal  to  its  own,  exhibited 
a  very  faint  light,  hardly  in  contact  with  the  northward  pole, 
but  as  if  lightly  floating  over  it  at  a  height  of  nearly  four 
inches.  Other  persons  have  observed  the  same  appearance, 
of  which  I  shall  give  more  details  hereafter.  In  a  three-bar 
horse-shoe  he  saw  a  pale  bluish  flame  of  variable  size  on  the 
northward  pole,  sometimes  under  an  inch,  at  other  times  four 
inches  high,  according  to  the  subjective  state  of  the  observer. 
The  end  of  the  flame  always  passed  into  luminous  odylic 
vapour,  mixed  with  occasional  scattered  small  bright  sparks. 
The  southward  pole  sometimes  had  no  flame,  at  other  times  a 
feeble  and  intermitting  light.  When  he  first  examined  a 
nine-bar  horse-shoe,  being  quite  close  to  it,  he  perceived  no 
light,  but  on  retiring  a  step,  he  saw  it  odylically  glowing,  and 
a  luminous  appearance,  of  considerable  width  and  as  long  as 
an  arm,  blazed  up  over  both  poles,  assuming  above  the  form 
of  a  blue  pointed  flame  for  the  most  part,  passing  into  a  wide, 
feebly  luminous  vapour,  slowly  rising  in  the  air,  and  exhibit- 
ing many  isolated  and  transient  scintillations. 

307.  Madame  Eleonore  von  Peichich-Zimanyi,  young 
widow  of  the  Imperial  Court  Secretary,  M.  von  Peichich,  of 
Hungarian  descent,  healthy,  but  somewhat  nervous  and  excit- 
able, saw  the  odylic  glow  in  all  magnets.  Bars  of  eight  inches 
long  poured  out  vaporous  lights  two  inches  high.  One-bar 
horse-shoes  exhibited  luminous  emanations  of  the  length  of  a 
hand  at  the  northward  pole ;  half  as  long  at  the  southward 
pole.  A  nine-bar  horse-shoe  sent  out  a  flame  nearly  four  feet 
high  from  the  northward  pole.  In  all  cases,  she  saw  the 
northward  pole  flaming  more  than  the  southward ;  generally, 
twice  as  much.     When  the  armatute  was  detached,  she  saw  a 
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momentaiy  flash  of  increased  light.    All  horse-shoe  magnets 
appeared  to  her  more  Imninons  than  bar  magnets. 

308.  Stephan  Kollab,  son  of  M.  F.  Kollab,  Cnrator  in 
the  Imperial  Museum  of  Natural  History,  fourteen  years  of 
age,  slender,  lively,  healthy,  at  night  often  restless  and  speak- 
ing in  his  sleep,  saw  bar,  horse-shoe,  and  electric  magnets  all 
gbwing,  more  strongly  at  the  northward  pole.  They  had 
flame-like  lights,  varying  from  0.8  of  an  inch  high  to  twenty 
inches  and  upwards,  and  ending  in  smoke-like  vapour,  rising 
in  tiie  air,  like  heavy  clouds.  His  £Ekther  was  present  during 
the  investigation. 

309.  MUe.  Sophie  Paueb,  daughter  of  the  Superintendant 
Pauer  (§  296),  (who  was  so  kind  as  to  assist  at  the  experi- 
ments,) is  very  young,  very  blooming  and  healthy,  of  a  tall 
slender  figure,  and  full  of  feeling.  She  had  the  kindness  to 
devote  herself  several  times,  during  periods  of  some  months 
duration,  to  these  researches.  When  I  took  her,  after  her  eye 
was  sufficiently  accustomed  to  the  darkness,  to  where  a  row  of 
magnets  lay,  the  horse-shoes  having  their  armatures  attached, 
she  saw  them  all  luminous  and  glowing  in  their  whole  forms, 
and  was  much  delighted  with  the  peculiar  delicate  beauty  of 
the  spectacle.  When  I  removed  the  armatures  successively, 
she  saw  the  odylic  flames  rise  over  the  poles,  and  always 
stronger,  larger,  and  brighter  over  the  northward  than  over 
the  southward  pole.  There  was  always  brighter  and  larger 
light  at  the  moment  of  detaching  the  armature,  but  the  flame 
soon  sunk  to  its  constant  size.  She  saw  them  of  1.2, 2.4,  four 
and  eight  inches  high,  according  to  the  power  of  the  bars  and 
horse-shoe  magnets.  The  flame  of  the  nine-bar  horse-shoe 
was  twenty  inches  high,  and  above  it  rose  a  thin  vaporous 
column,  even  reaching  to  the  ceiling.  The  fliunes  were  blue 
on  the  northward,  reddish  yellow  on  the  southward  pole.  A 
pocket  horse-shoe  magnet  appeared  to  her  to  exhibit  the  glow 
most  intensely  when  laid  on  the  palm  of  her  hand,  where  its 
lights  were  reinforced  by  the  power  of  the  hand. 

310.  Dr.  Endlicheb,  Professor  of  Botany,  Director  of  the 
Botanic  Grarden  in  Vienna,  forty-three  years  of  age,  too  well 
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known  throughout  Europe  as  a  naturalist  to  permit  me  to  say 
a  word  here  as  to  his  qualifications  for  physiological  investi- 
gation, was  so  obliging  as  to  pass  several  hours  with  me  in 
the  dark  chamber.  In  addition  to  the  lights  given  out,  more  or 
less  abundantly,  by  human  hands,  the  organs  of  plants,  crystals, 
and  amorphous  bodies,  all  of  which  were  visible  to  him,  he  saw 
bar  magnets  eight  inches  long  in  a  white  light  or  glow,  and 
sending  out  elongated  lights  at  their  poles.  He  also  saw  one, 
three,  and  five-bar  horse-shoes,  when  closed,  surrounded  with 
nebulous  light;  and  when  open,  pouring  forth  at  the  poles 
vaporous  lights  fix)m  two  to  four  inches  high.  But  the  nine- 
bar  magnet^  the  poles  being  directed  upwards,  gave  luminous 
emanations  more  than  three  feet  high,  and  they  caused  a 
luminous  space  to  appear  on  the  ceiling.  The  same  appear- 
ances, but  stronger  and  larger,  were  seen  by  him  on  the  poles  of 
a  powerful  electro-magnet  The  flames  were  forty  inches  high, 
of  varied  colours,  stronger  fix)m  the  northward  than  fix)m  the 
southward  pole,  and  they  illuminated  a  large  circle  on  the  ceiling. 
311.  M.  GuSTAV  Anschuetz,  painter  in  Vienna,  dwelling 
in  the  suburb  Wieden,  in  the  Ferdinandsgasse,  in  his  own 
house.  No.  268,  was  the  first  sensitive  in  whom  I  made  the 
discovery,  that  not  only  patients,  but  persons  in  perfect  health, 
were  able  to  see  the  odylic  light.  This  was  an  unexpected 
discovery,  and  one  of  great  value  to  my  researches,  and  to  the 
whole  position,  in  the  department  of  physics,  of  my  subject, 
a  position  frequently  assailed  by  my  opponents.  From  that  time 
the  chains  that  had  hitherto  bound  me  to  the  sick  were  re- 
moved. It  put  an  end  to  the  pertinacity  with  which  sensitive- 
ness, in  my  sense  of  the  term,  as  a  natural  phenomenon,  was 
regarded,  in  spite  of  all  I  could  say,  as  either  mediately  or 
immediately  dependent  on  somnambulism.  The  inadmis- 
sible, but  often  repeated  objection,  that  we  can  place  no  con- 
fidence in  the  statements  of  diseased  persons,  as  if  all  people, 
as  soon  as  they  are  ill,  became  fit  for  the  mad-house !  was 
driven  from  the  field.*  M.  Anschuetz  now  took  his  place  as 
a  very  sensitive  subject :  a  powerful  man,  thirty-two  years  of 

*  I  beg  here  once  more  to  refer  to  what  I  have  said  on  this  point  in  the 
Editor's  Preface.— W.  G. 
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age,  and  formerly,  as  an  officer,  hardened  by  a  thousand  mili- 
tary labours  and  sufferings ;  a  man  who  was  never  seriously 
ill,  of  middle  height,  rather  fair  than  dark,  very  muscular, 
distinguished  in  all  athletic  exercises,  of  lively  and  excitable, 
but  susceptible  and  feeling  temperament,  in  short,  a  true 
artist's  nature.  I  found  in  him  all  forms  of  well-marked 
sensitiveness,  and  he  was  the  point  of  departure  from  which, 
turning  from  the  sick,  I  directed  my  researches  to  the  healthy, 
of  whom  I  found  everywhere  that  a  large  proportion  were 
sensitive,  so  that  I  might  entirely  dispense  with  nervous 
patients,  and  might,  with  aid  of  healthy  sensitives  alone,  solve 
all  the  physical  questions  connected  with  my  subject  M. 
Anschuetz,  after  being  an  hour  in  the  dark  chamber,  saw  all 
the  odylo-luminous  phenomena  as  clearly  and  distinctly  as 
the  patients  had  done.  I  shall  have  to  refer  to  his  observa- 
tions in  every  section,  but  here  I  shall  only  give  those  on  lie 
magnetic  light  All  bar  magnets  appeared  to  him  in  a 
delicate  odylic  glow  of  a  greyish  white  colour,  shining  through 
the  black  of  the  general  darkness.  The  light  was  especially 
visible  along  the  edges,  and  was  also  brighter  towards  the 
poles  than  near  the  shorter  axes  of  the  bars.  Two  needles, 
four  inches  long,  had  luminous  emanations  over  their  poles. 
All  horse-shoe  magnets,  when  open,  gave  out  lights  from  their 
poles,  sometimes  from  one  pole  alone,  the  northward,  sometimes 
from  both ;  in  which  case,  the  flame  of  the  southward  pole 
was  always  feebler,  smaller,  and  duller  than  the  other.  In 
some  cases,  he  only  saw  small  luminous  spots,  as  it  were  lying 
on  the  poles,  which  occasionally  disappeared  and  reappeared. 
Some  magnets,  which  I  left  with  him  in  his  house,  that  he 
might  observe  them,  appeared  to  him  luminous,  even  in  a 
darkness  less  complete  than  that  of  my  dark  chamber.  He 
saw  flames  on  one  pole  only  of  a  pocket  horse-shoe  and  a  three 
bar  horse-shoe ;  and  these  flames  were  not  steady,  but  often 
increased  vividly,  and  again  sank  or  disappeared.  Afl«r  an 
intermission  of  half  a  minute  or  a  minute,  they  again  appeared 
in  the  darkness,  and  varied  in  size,  sometimes  forming  a  con- 
centrated mass,  sometimes  a  larger  nebidous  light  The 
cause  of  these  variations  is  purely  subjective,  and  will  be 
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more  paxticularly  disctissed  hereafter.  In  an  imperfect  dark- 
neas^  the  nine  bar  horse-shoe  exhibited  only  a  Imninoos  cloud 
over  the  northward  pole.  But  all  this  does  not  exhaust  the 
uncommon  interest  which  attracts  us  in  the  remarkable  case 
of  M.  Anschuetz.  He  is  a  painter,  and  was  therefore  exactly 
the  right  person,  not  only  to  tell  and  describe  to  us  what  he 
saw,  but,  also,  to  do  what  no  other  had  been  able  to  accom- 
plish, namely,  to  represent  to  us  in  form  and  colour  what  he 
had  seen,  to  place  before  us  an  image  of  that  which,  for  want 
of  the  perceptive  power,  we  ourselves  in  vain  long  to  behold. 
One  morning,  when  I  went  to  visit  him,  he  surprised  me  by 
exhibiting  a  black  picture,  or  rather  tablet,  on  which  at  first, 
fix)m  the  angle  of  incidence  of  the  light  falling  upon  it,  I 
saw  nothing.  But  as  he  turned  it,  a  nebidous  form,  delicate 
and  aerial,  appeared  on  the  dark  ground.  It  was  the  counte- 
nance of  his  beautiful  wife,  as  dimly  seen  in  the  depth  of  night 
by  its  own  odylic  light.  Crystals,  magnets,  flowers,  and 
hands,  surrounded  her,  and  I  had  before  me  an  image  of  a 
natural  phenomenon,  such  as  no  eye  had  ever  before  seen.  I 
would  gladly  give  to  my  readers  the  same  pleasure  which  I 
felt  on  this  occasion,  and  I  have  had  a  copy  of  this  remarkable 
picture  made,  which  the  reader  will  find  in  Plate  III.  Un- 
fortunately, no  kind  of  engraving  can  give  more  than  an 
approximation  to  the  true  appearance  of  so  very  delicate  an 
object  We  see,  however,  that  the  drawing  of  M.  Anschuetz 
agrees  in  all  respects  with  the  statements  of  the  sensitive 
patients;  and  that  his  figures,  as  far  as  they  concern  the 
same  objects,  and  founded  on  ocular  inspection,  aided  by 
knowledge  of  drawing,  do  not,  in  any  essential  respect,  vary 
firom  those  formerly  given.  I  have  often  had  to  combat  the 
objection,  that,  because  the  statements  of  patients  are  uncer- 
tain, my  observations  and  conclusions  are  unworthy  of  confi- 
dence. Now,  although  such  objections,  in  the  case  of  patients 
who  are  in  ftdl  and  clear  possession  of  all  their  senses  and 
faculties,  and  regularly  go  about  their  daily  occupations,  just 
as  perfectly  healthy  people  do,  are  quite  groundless  and  easily 
met,  yet  the  occurrence  of  this  case  alone  cuts  away  all 
pretexts  for  reftismg  credit  to  my  observations.      In  like 
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manner,  the  figures  of  the  luminous  phenomena,  given  in 
Plate  I.,  have  often  been  attacked,  because  they  are  in  part 
founded  on  description,  and  not  on  ocular  inspection  by  the 
artist.  (The  reader  will  remember  that  these  figures  are  in 
part  firom  drawings  by  Mile.  Reichel  [§§  9, 10].)  The  wish 
has  been  expressed,  that  the  drawings  might  be  made  by  one 
who  has  seen  them,  and  is  himself  an  artist  Now  then,  I 
produce  *to  the  scientific  world  such  an  observer,  qualified  lege 
artis,  in  M.  Anschuetz,  whose  sensitiveness  no  doubt  will  last 
as  long  as  he  lives,  and  fix)m  whose  firiendly  and  obliging 
disposition  every  stranger  may  be  sure  to  obtain  the  full  con- 
firmation of  what  I  have  here  said.* 

312.  Baroness  Maria  von  Augustin,  wife  of  Major 
Baron  VON  Augustin,  a  lady  of  distinguished  scientific  accom- 
plishments and  in  perfect  health,  saw,  in  the  dark  chamber 
after  a  short  time,  all  magnets,  whether  bars^  or  horse-shoes, 
shining  in  the  odylic  glow,  at  first  only  as  luminous  clouds, 
then  with  their  forms  and  outlines  distinctly  defined.  In 
bars  eight  inches  long,  she  saw  the  luminous  emanations 
flowing  firom  both  poles ;  in  horse-shoes,  when  open,  she  saw 
over  the  poles  of  a  single  bar,  a  three-bar,  and  a  five-bar  mag- 
net, thin  nebulous  lights  flowing  out  to  the  height  of  fix)m 
four  to  eight  inches,  larger  and  stronger  at  the  northward  than 
at  the  southward  pole.  From  the  nine-bar  horse-shoe,  and 
still  better  firom  a  powerftd  electro-magnet,  she  saw  flowing 
lights  rising,  as  tall  as  a  man,  exhibiting  colours,  scintilla- 
tions, and  luminous  vapour  or  smoke,  which  rose  to  the  ceil- 
ing, and  there  illuminated  a  certain  surface. 

313.  Wilhelmine  Glaser,  aged  twenty-four,  daughter  of 
an  innkeeper  at  Bachtitz  in  Moravia,  at  present  house-maid 
in  Vienna,  short  but  strongly  built,  always  healthy  and  vigo- 
rous, and  having  for  six  years  past  iminterruptedly  fulfilled 
her  laborious  duties,  saw,  after  being  an  hour  in  the  dark 

*  It  was  soffidently  obvioiis  to  the  careful  reader  of  Part  I.  that  the  Author's 
observatioxis  had  been  bo  made  as  to  justify  him  in  admitting  the  iacts.  The 
Tery  interesting  case  of  M.  Anschuetz,  in  reality,  only  confirms  the  £ftcts  pre- 
Tionsly  establii^ed  with  so  much  care,  by  means  of  Mile.  Rbichbl  and  Ike 
other  patients.^ W.  6. 
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chamber^  the  odylic  light  of  all  bodies.  All  magnets  appeared 
to  her  in  a  white  odylic  glow,  with  blue  flames  on  the  north- 
ward, reddish  yellow  and  brownish  yellow  flames  on  the 
southward  poles.  A  round  bar  magnet,  nineteen  or  twenty 
inches  long,  exhibited  at  the  former  pole  a  flame  of  four  inches, 
at  the  latter  a  flame  of  two  inches  in  length.  The  nine-bar 
horse-shoe,  with  its  poles  upwards  and  open,  yielded  at  the 
northward  pole  a  flame  of  twenty  inches,  pale  yellow  and 
blue,  at  the  southward  pole  a  flame  of  ten  inches,  yellowish 
red,  rising  vertically,  and  ending  in  smoke  that  flowed  up- 
wards to  a  great  height.  On  the  electro-magnet  she  saw 
flames  more  than  three  feet  high. 

314.  M.  Sebastian  Zinkel,  an  aged  man  of  77,  who  had 
all  his  life  been  healthy  and  vigorous,  formerly  innkeeper,  now 
retired  proprietor  of  the  house  at  Nussdorf,  near  Vienna,  No. 
87,  took  to  his  house,  that  he  might  observe  them  during  the 
night,  magnets  and  crystals  belonging  to  me.  As  he  sleeps 
little,  he  occupied  himself  with  these  during  many  hours,  and 
famished  me  with  very  exact  accounts  of  what  he  saw.  A 
single-bar  horse-shoe,  whether  closed  or  open,  appeared  in  the 
odylic  glow.  This  was  strongest  near  the  poles  when  the 
magnet  was  open,  and  strongest  at  the  bend  when  it  was 
closed.  From  the  poles  of  the  open  magnet  he  saw  flaming 
lights  proceeding,  which  were  in  constant  motion ;  that  on  the 
southward  pole,  two  inches  long,  yellow  and  turbid ;  that  from 
the  northward  pole,  a  finger-length  in  height,  luminous  and 
blue.  Both  ended  in  a  smoky  nebulous  mass,  three  or  four 
times  as  high  as  the  flame,  and  at  that  height  becoming  in- 
visible. The  whole  magnet  was  clothed  in  a  shining  vapour, 
of  the  thickness  of  a  finger,  which  was  strongest  when  the 
magnet  was  open,  weaker  when  it  was  closed.  When  the 
armature  was  thus  attached,  it  participated  in  the  glow  of  the 
magnet,  the  light  being  red  where  it  adhered  to  the  north- 
ward pole,  dark  grey  where  it  adhered  to  the  southward  pole. 
Here,  then,  an  old  man  of  seventy-seven  saw  the  odylic  light 
over  the  magnet  as  perfectly  as  a  youth  during  the  develope- 
ment  of  puberty,  or  a  young  woman  in  the  pregnant  state. 

315.  Dr.  NiED,  practising  physician  in  Vienna  (Vorstadt 
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Erdberg,  No.  396),  aged  thirty-two,  was  to  me  an  invaluable 
case,  because  he  is  a  physician,  and  must  necessarily  testify 
to  the  existence  of  the  odylo-luminous  phenomena  in  a  caste, 
namely,  that  of  medical  men,  in  which  my  researches,  con- 
trary to  all  expectation,  have  often  met  with  the  most  un- 
friendly reception.*  Dr.  Nied  is  a  healthy,  vigorous  man,  and 
in  an  extensive  practice  ;  he  is  on  foot,  and  hard  at  work,  the 
whole  day ;  he  is  of  a  lively,  cheerful  disposition.  Yet  he 
saw,  particularly  well,  all  kinds  of  odylic  light.  Small  and 
large  bar  magnets,  as  well  as  simple  and  compound  horse- 
shoes, all  exhibited  the  odylic  glow.  He  saw  flame-like  and 
smoke-like  emanations  from  bars  of  eight  and  twenty-four 
inches,  and  also  from  horse-shoes  of  one,  seven,  and  nine  bars. 
The  flames  on  the  northward  poles  were  more  than  one-half 
longer  than  those  on  the  southward.  Open  horse-shoes  also 
appeared  clothed  in  a  luminous  downy  vapour.  The  flame 
over  the  nine-bar  horse-shoes  rose  to  more  than  a  yard,  both 
polar  flames  having  united  to  form  one  column,  above  which 
the  Imninous  vapour  or  cloud  rose  to  the  roof.  Even  the  steel 
hand  of  his  watch,  which,  no  doubt,  was  strongly  magnetic, 
was,  in  the  dark  chamber,  so  luminous,  that  he  could  tell  the 
hour  on  the  watch  by  its  light. 

316.  Baron  vON  Oberlaender,  at  Schebetan,  in  Moravia, 
about  thirty-five  years  of  age,  as  forest  superintendant  (Forst- 
meister),  constantly  on  horseback,  and  on  duty  in  the  woods  in 
every  state  of  the  weather,  of  a  most  vigorous  constitution  and 
iron  health,  never  having  been  ill,  accustomed  and  hardened 
to  all  variations  of  heat  and  cold,  rain  and  storms,  saw  light 
from  aU  magnets  in  the  dark  chamber.  Needles  of  four  inches, 
and  of  difierent  power,  appeared  glowing  so  as  to  shew  their 
whole  form,  and  gave  out,  at  their  poles,  flames  of  0.8  to  1.2 
inch.  He  saw,  on  the  poles  of  a  pocket  horse-shoe,  flames  of 
0.4  to  0.8  of  an  inch,  the  shorter  flame  on  the  southward  pole, 
A  three-bar  horse-shoe  glowed  through  its  whole  mass,  and 

*  I  am  not  at  aU  sure  that,  in  this  country  at  least,  such  a  result  would  haTe 
boen  contrary  to  the  expectation  of  any  one  who  has  experience  of  the  medical 
professicm,  as  a  body,  in  the  reception  given  by  them  to  new  and  startling 
truths.    There  are,  of  coarse,  many  exceptions,  but  I  speak  generaDy.— W.  G. 
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was  veiled,  over  its  whole  surface,  in  a  thin  iieliuloue  light, 
stronger  towards  the  poles.  On  both  poles  he  saw  flickering, 
restless  flames,  exhibiting  rainbow  colours — at  the  iioithward 
pole,  blue,  green,  whitish,  and  purple,  of  the  length  of  a  hand  j 
at  the  southward  pole,  yellowish  red,  a  finger-length  high,  and 
feebler ;  all  of  such  beauty,  that  he  continued  gazing  with 
delight  on  the  spectacle,  to  him  quite  new.  A  large  nine-bar 
horse-shoe,  viewed  at  a  distance  of  one  or  two  paces,  appeared 
covered,  over  the  poles,  with  a  great  blazing  lightj  alx)ut  m 
thick  as  a  man,  and  reaching  nearly  to  the  ceiling.  Tliis 
astonished  him  much,  and  his  surprise  abiUcii  only  when  I  told 
him  that  others  had  already  seen  the  same  appt  arauee*  Thie 
prodigious  light  was  yellow  and  greyish,  in  motion,  of  a  deli- 
cate ethereal  nature,  and  it  could  be  displaced  hy  blowing  ojTOn 
it.  It  was  so  thin,  and  its  light  so  feeblcj  that  when  close  to 
it  he  could  not  perceive  it,  but  it  always  appeared  when  he 
stepped  back.  The  nine-bar  horse-shoe  gave  out,  laterally, 
from  its  poles,  sparkling  scintillations,  which  fiew  alxsut  like 
little  stars.  He  compared  them  to  the  spiuLs  of  burning  pine 
charcoal.  This  is  the  same  observation  whieh  has  been  already 
described,  and  in  part  figured,  from  the  statemcubs  of  Mile. 
Reichel,  in  the  first  treatise.     (See  §  9-} 

But  the  individual  who,  among  all  healthy  8en:?itives,  was 
the  most  distinguished,  and  whose  perceptions,  in  strength, 
vividness,  and  duration,  surpassed  those  of  many  diseased 
sensitives,  was,  beyond  a  doubt, 

317.  Josephine  Zinkel,  a  girl  of  twenty-three  years  of 
age,  daughter  of  the  above-mentioned  M.  Zinkel  (§  ^51 4),  at 
Nussdorf,  near  Vienna.  She  is  of  the  tall,  powerful  build  of 
the  true  Austrian  race,  that  is,  in  the  Duchy  of  Austria  Pro{K?r, 
which  I  have  met  with  in  no  other  part  of  German}\  Slie  is 
perfecdy  healthy,  and  of  a  calm,  retiring  dir(pi>Hition.  AH  Pteel 
magnets  appeared  to  her  glowing,  so  as  to  shew  their  whole 
form  perfectly.  Two  needles,  four  inches  long,  exhibited  on 
their  northward  poles  blue  flames  1.6  to  two  inches  long ;  on 
their  southward  poles,  reddish  flames  0.8  to  1.2  inclies  in 
length.  A  bar,  eight  inches  long,  had  on  tlie  northward  pole 
a  blue  flame  of  four  inches  ;  on  the  southwmd  pole  a  reddish 


262  WITNESSES  TO  THE  LIGHT 

fliiiue,  of  1.6  of  an  inch.  A  bar,  twenty-four  inches  long, 
f^howed  a  blue  flame  as  long  as  a  hand  over  the  northward,  a 
red  flame,  with  smoke,  over  the  southward  pole.  Another  bar, 
five  feet  long,  gave  a  flame  of  ten  inches.  Horse-shoes  of 
middling  size  shewed  to  her,  over  their  poles,  sometimes 
flames,  sometimes  luminous  nebulas,  from  the  length  of  a  hand 
to  that  of  an  arm.  Stronger  ones,  such  as  a  nine-bar  horae- 
Elioe,  sent  out  blazing  and  nebulous  masses  of  light,  reaching 
to  the  roof,  and  always  more  abundant,  stronger,  and  more 
luminous,  at  the  northward  than  at  the  southward  poles. 
These  experiments  were  repeated,  with  numberless  variations, 
during  a  long  period  of  daily  occupation  with  this  sensitive, 
hundreds  of  times ;  and  were  sometimes  attended  with  less 
strongly  marked,  sometimes  with  more  striking  results,  from 
the  fluctuating  sensibility  of  the  girl,  subjectively  considered, 
which  varied  according  to  her  physical  and  moral  state  at  the 
time.  I  cannot  enumerate  here  more  than  a  small  part  of 
these  results. 

318.  Pregnancy  must  be  regarded  as  a  state  of  health,  but 
of  a  peculiar  kind.  I  have  been  so  fortunate  as  to  find,  in  the 
domain  of  sensitiveness,  some  representatives  even  for  this 
Btnte. 

Madame  C-fiCiLiA  Bauer,  wife  of  the  innkeeper  Bauer, 
ill  the  suburb  Braunhirschengrund,  in  Vienna,  twenty-sLx 
years  of  age,  in  the  sixth  month  of  pregnancy,  of  a  tall,  stout 
make,  active  and  resolute  disposition,  is,  and  has  been  all  her 
lifc^  a  thoroughly  healthy  and  very  vigorous  person.  But  she 
is  sensitive  in  such  a  degree  as  I  have  rarely  met  with  ;  such, 
indeed,  that  she  surpasses,  in  this  form  of  excitability,  even 
many  somnambulists,  and  leaves  far  behind  her  all  the  other 
healthy  sensitives,  without  exception.  I  had  hardly  introduced 
her  into  the  dark  chamber,  darkened  it,  and  called  her  attention 
to  her  hands,  when  she  answered  me  with  descriptions  of 
luminous  phenomena  which  she  saw  before  her,  at  first  feeble, 
but  soon  after  so  strong,  that  it  was  a  satisfaction  to  make  the 
experiments  with  her.  She  saw  in  all  bar-magnets  the  odylic 
glow  throughout,  and  blue  and  red  flames  flickering  over  their 
noithward  and  southward  poles,  generally  of  half  the  length 


SEEN  OYER  THE  MAQNET.  263 

of  the  bar.  Weak  horse-shoes  had  blue  and  yellow ;  strong 
ones,  blue  and  red  flames  over  their  opposite  poles,  which 
almost  always  passed  into  a  beautiAil  play  of  iridescent  colours, 
of  which  she  spoke  with  lively  pleasure.  She  saw,  in  the  large 
nine-bar  horse-shoe,  which  at  that  time  was  rather  weak, 
flames  pouring  out  to  the  height  of  nearly  three  and  a  half 
feet,  above  which  was  luminous  smoke,  reaching  to  the  roof. 
I  have  never  heard  any  sensitive,  diseased  or  healthy,  speak 
with  so  much  certainty  and  precision  of  the  odylic  lights  be- 
fore them,  as  did  this  pregnant  woman. 

I  must  also  here  again  mention  Madame  Josephine  Fenzl, 
already  spoken  of  in  §  302.  The  experiments  of  1846  were 
made  on  her  in  her  ordinary  state ;  but  those  of  1847  belong 
to  a  period  during  which  she  was  pregnant,  and  thus  enabled 
me  to  compare  these  states  in  the  same  individual. 

319.  All  these  perfectly  healthy  persons,  thirty-five  in 
number,  were  entirely  ignorant  of  tfieir  very  remarkable  and 
interesting  powers  of  perception,  and  were,  without  exception, 
much  surprised  to  discover,  under  my  direction,  in  themselves 
such  powers,  of  which  they  previously  had  no  suspicion.  The 
way  in  which  I  obtain  indications  of  the  existence  of  such 
persons,  which  I  then  follow  up  until  I  lay  hold  of  them,  is 
now  simply  this : — I  enquire  among  my  acquaintances  whether 
they  know  of  any  one  who  frequently  suffers  from  periodical 
headaches,  particularly  migraine  ;  or  who  now  and  then  com- 
plains of  oppression  of  stomach  ;  or  who  frequently,  without 
any  known  cause,  has  disturbed  or  restless  sleep ;  or  who 
speaks  often  during  sleep ;  rises  up  in  bed,  or  even  gets  out  of 
bed,  during  the  night ;  or  who  is,  in  general,  disagreeably 
affected  by  the  moon's  light ;  or  who  easily  becomes  fednt  or 
sick  in  churches  or  theatres ;  or  who  is  very  sensitive  to  strong 
odours,  and  to  unpleasant  sounds,  such  as  shaving  and  sawing. 
I  then  seek  out  all  such  persons,  if  otherwise  healthy,  make  a 
pass  with  a  finger  over  the  inner  surface  of  their  hands,  and  I 
hardly  ever  fail  to  find  them  sensitive.  If  they  now  come  into 
my  dark  chamber,  and  remain  there  for  one  or  two  hours,  they 
soon  begin  to  be  astonished  at  themselves,  and  at  the  percep- 
tion of  a  multitude  of  luminous  phenomena,  of  which  they  had 
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not  previously  the  remotest  conception.  The  number  of  per- 
sons who  possess  this  degree  of  sensibility  is^  indeed,  ahnost 
incredible ;  and  I  am  certainly  within  the  mark  when  I  say, 
that  at  least  one-third  of  people  in  general  are  more  or  l^s 
sensitive.  For  wherever  I  turn,  I  find  healthy  sensitives ;  and 
this  not  in  dozens,  for  I  could,  if  it  were  necessary,  collect 
hundreds  of  them  in  a  few  days.  With  whatever  amount  of 
doubt  or  incredulity  these  assertions  of  mine  may  be  received, 
the  immediate  future  will  and  must  prove  their  accuracy.  Sen- 
sitiveness is  not,  as  I  myself  believed  only  a  year  ago,  a  rare 
thing,  but  a  very  generally  diffused  property,  which  people  will 
soon  find  everywhere,  according  to  what  I  have  stated,  and  will 
thereby  open  up  a  new  and  not  imimportant  field  of  observa- 
tion in  the  study  of  the  conditions  of  which  man  is  susceptible. 
But  we  must  follow  the  course  we  have  laid  down ;  and  we 
now  come  to 

B.  Delicate  or  Sickly  Sensitives. 

320.  Under  this  head,  I  include  aU  those  who  can  go  about 
their  occupations  like  persons  in  health,  yet  are,  from  time  to 
time,  affected  with  discomfort  and  illness,  so  as  to  be  compelled 
to  keep  their  room  or  their  bed. 

321.  MUe.  Susanna  Natheb,  thirty-seven  years  of  age,  is 
the  daughter  of  an  officer  firom  Basle.  I  found  her  ill  in  a 
convent  at  Vienna,  with  all  the  symptoms  of  highly-marked 
sensitiveness.  When  she  so  far  recovered  as  to  leave  the  con- 
vent, she  paid  me  a  visit,  at  my  request,  for  several  weeks,  at 
Schloss  Eeisenberg,  where  I  made  daily  trials  with  her,  to 
which  I  shall  often  have  to  refer.  It  was  remarkable  that,  with 
very  great  sensitiveness  for  aU  that  affected  the  sense  of  touch, 
she  could  never  see  the  magnetic  light.  We  find,  therefore, 
highly  sensitive  persons,  who  occasionally  suffer  from  severe 
nervous  ailments,  yet  whose  organs  of  vision  are  not  able  to 
perceive  the  odylic  light,  while  we  have  perfectly  healthy  per- 
sons in  great  niunbers,  who,  with  the  utmost  fEwility  and 
distinctness,  see  these  phenomena. 

322.  Mile.  Josephine  Winter,  living  in  Vienna,  in  the 


SEEN  OVER  THE  MAGNET.  265 

Vorstadt  St  Ulric,  No.  60,  Btep-daughter  of  the  painter  M. 
SCHMAL,  in  Gratz,  nineteen  years  of  age,  tall,  of  full  habit, 
vigorous,  blooming,  full  of  mirth,  at  present  in  perfect  health, 
had,  two  years  ago,  a  severe  nervous  illness,  during  which  she 
for  some  time  suffered  from  spasms  and  somnambulism.  She 
retains,  since  that  illness,  a  degree  of  sensitive  excitability 
which  is  very  easily  affected.  She  saw  all  magnets  placed 
before  her  in  the  dark,  glowing  with  a  whitish  light.  Two 
needles,  of  four  inches,  gave  out  at  both  poles  flames  of  an 
inch  and  more,  blue  and  larger  at  the  northward,  red  at  the 
southward  pole.  A  long  single  horse-shoe  appeared  to  her 
with  a  flame  of  six  inches  on  the  negative  or  northward  pole, 
and  one  of  four  inches  on  the  opposite  or  positive  pole,  both 
of  which  ended  in  thin  luminous  vapour.  She  saw  a  three- 
bar  horse-shoe  in  a  white  glow,  with  a  delicate  nebulous  light 
covering  it,  and  blazing  at  both  poles  8  or  12  inches  high, 
vividly  blue  at  the  one,  and  yellowish  red  at  the  other  pole. 
These  flames  flickered  backwards  and  forwards  when  she  blew 
'upon  them. 

323.  Madame  Johanna  Anbchuetz,  nfe  Steiner,  wife  of 
the  above  named  M.  Gustav  Anschuetz,  twenty-eight  years 
of  age,  mother  of  two  children,  a  lady  of  delicate  and  refined 
habits,  naturally  retiring,  of  acute  and  intense  feelings,  had 
suffered,  during  nearly  her  whole  life,  from  many  acute 
diseases,  which  always  produced  spasms,  and  were  frequently 
accompanied  by  fits  of  somnambulism.  For  some  years  past 
she  has  been  indeed  healthy,  but  slight  agitations  of  any  men 
tal  kind  are  sufficient  ^gain  to  give  rise  to  the  spasms  and  the 
sleep-walking.  She  was  so  obliging  as  to  allow  me  to  try  her 
power  of  seeing  luminous  phenomena,  and  saw  most  of  them 
not  only  in  my  dark  chamber,  but  also  in  her  own  house  by 
night  In  two  needles  of  four  inches,  she  saw  flames  from  0.4 
to  0.8  inch  long  on  both  poles.  A  pocket  horse-shoe  sent  out 
lights  at  both  poles.  A  single-bar  horse-shoe  twenty  inches 
long  was  seen  by  her  glowing  throughout,  and  giving  forth 
at  both  poles,  a  moving  flame  like  luminous  vapours.  She 
saw  a  three-bar  horse-shoe  also  glowing  throughout,  with  a 
brighter  fringe  round  all  its  edges,  especially  at  the  poles. 
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Another  time,  dnring  menstniation,  she  saw  over  the  same 
magnet  at  both  poles,  thin  luminous  appearances  flaming  up  to 
the  height  of  eight  inches.  A  five-bar  horse-shoe  appeared 
covered  with  luminous  vapours,  a  handbreadth  in  height  A 
seven-bar  horse-shoe  only  exhibited  light  on  its  nOTthward 
pole.  She  saw  a  nine-bar  horse-shoe  shining  most  brightlj 
at  the  edges,  while  thin  lights  sixteen  inches  high  played  over 
the  poles,  which,  as  she  assured  me,  in  order  to  be  distinctly 
seen,  had  to  be  viewed  from  a  certain  distance,  became  dim  as 
she  approached,  and  disappeared  to  her  eye  when  she  was 
close  to  the  magnet.  She  described  the  flame  as  so  thin  and 
etherial  that  it  could  not  be  compared  to  an  ordinary  fire.  It 
was  a  pale  aerial  light,  so  bodiless,  that  it  could  not  be  closely 
examined,  without,  so  to  speak,  dissolving  into  nothing,  "and, 
like  the  baseless  fabric  of  a  vision,"  leaving  "not  a  wreck 
behind."  They  only  became  visible  at  a  certain  distance  by 
contrast  with  the  surrounding  darkness. 

As  not  only  Mme.  Anschuetz,  but  her  husband,  saw  the 
odylic  light  of  magnets,  they  sometimes  amused  themselves, 
in  the  dark,  one  of  them  hiding  magnets,  which,  however,  the 
other  soon  saw  and  discovered. 

324.  MUe.  Leopoldine  Atzmannsdorper,  the  younger  sis- 
ter of  the  so  often  mentioned  MUe.  Marie  Atzmannsdobfer, 
and  whom  I  shall,  for  the  sake  of  distinction  from  her  more 
sensitive  sister,  Marie,  hereafter  call  Mile,  Dorfer,  is  nine- 
teen years  of  age,  of  small  stature,  lively,  of  healthy  aspect, 
without  any  external  marks  of  disease.  But  she  suflers  often 
frx)m  headache,  spasms,  and  fits  of  somnambulism,  in  which 
she  walks  about,  and  speaks  to  others  so  naturally,  that 
no  one  who  did  not  observe  her  eyes  to  be  shut,  would  suspect 
any  thing  unusual.  After  being  an  hour  in  the  dark  cham- 
ber, she  saw  a  pocket  horse-shoe,  covered  with  pale  thin  lights 
of  0.4  inch,  a  large  single  horse-shoe  with  lights  of  six  inches, 
a  three-bar  horse-shoe  with  lights  of  eight  inches,  a  seven-bar 
one  with  lights  of  1.6  inches  at  one  time  and  of  ten  inches  at 
another,  all  of  which  disappeared  when  I  attached  the  arma- 
ture, and  shot  up  again  when  I  removed  it.  They  were  in 
fluctuating  motion,  scintillating,  always  longer  and  bluish  at 
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the  northward,  smaller,  duller,  and  yellowish  red  at  the  south- 
ward pole.  They  were  also  brighter  and  more  distinct  at  the 
edges  and  comers  of  the  poles. 

325.  Mile.  WiLHELMiNA  VON  Weioelsberg,  about  twenty- 
three  years  of  age,  living  in  Vienna,  Vorstadt  Wieden,  Fleisch- 
mannsgasse,  No.  451,  with  her  aunt,  looks  well,  but  suffers 
much  from  spasms,  and  has  variable  health.  She  saw  two 
four  inch  needles  shining  through  their  mass  with  a  pale 
whitish  glow,  brightest  towards  the  poles.  Both  poles  had 
flames,  bluish  on  the  northward,  yellowish  red  on  the  south- 
ward poles.  She  saw  also  horse-shoe  magnets  glowing.  A 
pocket  horse-shoe  which  I  had  given  to  her,  showed  in  her 
own  house  by  night  thin  smoke-like  flames,  0.8  to  1.2  inches 
long,  on  the  poles,  but  shorter  on  one  pole  than  on  the  other. 
They  moved,  and  appeared  sometimes  brighter,  sometimes  more 
nebulous,  sometimes  smaller,  occasionally  disappearing  on  one 
pole.  In  the  dark  chamber  she  saw,  on  a  five-bar  horse-shoe, 
only  a  short  feebly  luminous  spot  on  the  southward  pole ;  on 
the  northward,  a  restless  nebulous  flame  1.6  inches  high.  She 
saw  the  large  nine-bar  horse-shoe  shooting  out  flame-Uke 
light,  twenty  inches  high,  which  illuminated  the  nearest 
objects. 

326.  A  very  singular  case,  belonging  to  this  section,  is  that 
of  a  blind  sensittvej  the  master  carpenter,  JOHANN  Friedrich 
BOLLMANN,  in  Vienna,  Vorstadt  Wieden,  Ferdinandsgasse, 
No.  268,  renting  the  house  in  which  he  lives  from  M.  GuSTAV 
Anschuetz,  to  whose  obliging  attention  I  am  indebted  for  my 
acquaintance  with  this  remarkable  man.  He  is  fifty-six  years 
of  age,  a  native  of  Kiel  in  Holstein,  and  was  thirty  years  ago 
servant  in  the  laboratory  of  our  highly  esteemed  natural  philo- 
sopher Pfaff  in  that  place.  He  has  long  had  disease -of  the 
lungs,  became  aflGscted  with  cataract,  and  was  operated  on, 
without  success,  by  Professor  Friedrich  Jaeger  of  Vienna. 
For  years  he  has  been  blind ;  that  is,  quite  blind  to  all  shape 
or  form  of  things,  but  not  entirely  insensible  to  the  impression 
of  light  generally.  The  poor  man  has  no  longer  any  crystal- 
line lens,  but  the  retina  is  healthy.  Luminous  rays,  falling 
on  his  mutilated  eye-ball,  can  therefore  no  longer  be  concen- 
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trated  into  a  regular  image,  l)ut  penetrating,  in  their  diffused 
fonn,  through  the  turbid  humours,  reach  the  healthy  retina, 
and  through  jit  produce  impressions  on  the  internal  visual 
apparatus,  thus  giving  rise  to  the  mental  perception  of  light 
It  follows,  as  a  necessary  consequence,  that  he  can  perceive 
dimly  difinsed  light  and  colour,  but  no  form.  If  any  one  wears 
a  bright  blue  or  bright  yellow  dress,  or  if  a  lady  has  on  a  green 
or  red  shawl,  he  sees  the  colours,  if  they  are  strongly  illumi- 
nated ;  but  he  would  experience  exactly  the  same  impression 
from  a  green  branch  or  a  red  door.  Now  it  happens  that  this 
blind  man  is  sensitive.  He  was  brought  to  me  at  Schloss 
Reisenberg,  where  I  prevailed  on  him  to  remain  all  night,  and 
took  him  next  morning  into  my  dark  chamber.  After  having 
been  there  for  an  hour,  the  blind  man  saw  a  number  of  lumi- 
nous phenomena,  which  I,  with  good  eye-sight,  could  not  see ; 
and  when  we  moved  about  among  the  odylo-luminous  objects, 
it  happened^  probably  for  the  first  time  since  men  have  existed^ 
that  die  blind  led  him  who  possessed  his  sight ;  for  Master 
BoLLMANN  led  me,  and  thus  we  exchanged  places.  I  was 
deprived  of  the  day-light  necessary  to  me ;  but  to  him  the 
odylic  light  had  dawned,  which  to  me  was  invisible.  I  shall 
have  to  refer  hereafter  to  the  details ;  and  here  I  shall  only 
mention,  that  he  saw  a  small  pocket  horse-shoe  as  a  luminous 
spot  on  the  table  where  it  lay ;  that  he  did  not  at  first  per- 
ceive, when  close  to  it,  a  long  single-bar  horse-shoe,  but  when 
I  removed  it  to  the  distance  of  one  pace  from  him,  and  de- 
tached the  armature,  he  saw  a  sudden  flash  of  light,  which 
disappeared  after  a  few  seconds.  This  he  saw  only  on  one 
pole ;  and  when  I  made  him  place  my  hand  on  it,  I  found  it, 
even  in  the  dark,  by  means  of  the  sign  upon  it,  to  be  the 
northward  pole.  A  three-bar  horse-shoe  appeared  to  him 
steadily  luminous.  He  could  not  perceive  the  feeble  odylic 
glow  of  the  mass  of  metal ;  but  when  the  armature  was  re- 
moved, he  saw  a  permanent  light,  this  time  also  on  the  north- 
ward pole  only.  He  described  it  as  a  round  spot,  of  an  inch  or 
an  inch  and  a  half  in  diameter.  A  nine-bar  horse-shoe  ex- 
hibited a  large  luminous  cloud,  which  diffused  light  over  the 
surrounding  objects  over  a  circle  of  more  than  six  feet  in  dia- 
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meter.  Odylic  light  therefore  penetrated  through  the  vitreous 
humour,  and  was  received  on  the  nervous  expansion  of  the 
retina  like  ordinary  light ;  but  he  had  no  sense  of  the  forms 
of  the  magnets,  of  flames,  vapour,  or  sparks,  but  only  that  of 
difiused  Hght.  This  case  is  certainly  very  rare,  and  it  is  one 
which  bears  strongly  on  the  really  luminous  nature  of  the 
odylic  emanations. 

327.  One  of  the  sensitive  females  had  told  me  that,  in  her 
childhood,  she  had  been  affected  with  green  sickness,  and  had 
been  then  very  fond  of  certain  kinds  of  food,  especially  of  those 
which  were  raw.  As  I  already  knew  that  very  sensitive 
persons  much  liked  raw  food,  it  occurred  to  me  that  possibly 
chlorosis  might  be  accompanied  by  well-marked  sensitiveness. 
In  order  to  try  this,  I  looked  out  for  chlorotic  patients,  and 
soon  learned  that,  among  my  own  labourers  on  the  farm  at 
Reisenberg,  there  was  a  girl  who  had  been  permanently 
chlorotic  for  the  last  three  years.  I  immediately  proceeded  to 
try  her.  Anka  Hetmanek,  twenty-one  years  of  age,  short, 
but  strongly  built,  plump,  much  valued  as  a  good  and  indus- 
trious girl,  of  quiet  disposition,  a  very  dexterous  silk-spiimer, 
has  only  once  menstruated,  is  free  from  headaches ;  but,  along 
with  her  chlorosis,  suffers  much  pain  and  oppression  of  stomach, 
which  attack  her  at  all  times.  She  proved  to  be  a  thoroughly 
sensitive  subject.  She  experienced  aU  the  peculiar  sensations 
in  a  high  degree.  All  magnets  appeared  to  her  to  glow  with 
a  whitish  light,  even  when  closed.  When  they  were  open, 
she  saw  flames  over  the  poles,  stronger  and  blue  over  the 
northward  pole,  but  with  more  smoke  over  the  southward. 
The  flame  from  the  electro-magnet  exhibited  rainbow  colours, 
&c.  &c. 

328.  Madame  Francisca  Kienesbergeb,  thirty-nine  years 
of  age,  wife  of  an  hotel-keeper,  mother  of  two  grown-up  sons, 
living  in  Vieima,  Vorstadt  Schaumburgergrund,  Mittelgasse, 
No.  97,  looking  well  and  stout,  very  lively,  excitable,  and 
giving  way  to  her  feelings.  She  suffers  much  from  headaches 
and  oppression  of  stomach,  and  is  occasionally  affected  with 
spasmodic  fits.  She  is  very  highly  sensitive.  At  my  request 
she,  from  time  to  time,  devoted  some  weeks  to  visits  at  my 
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house.  All  magnets  appeared  to  her  to  glow  strongly.  Two 
four-inch  needles  appeared  covered  at  both  poles  by  flames  of 
an  inch  and  more.  A  bar  magnet  five  feet  long  shewed  on  its 
northward  pole  a  flame  of  eight  inches.  All  horse-shoe 
magnets  appeared  luminons,  even  when  closed;  when  they 
were  enveloped  in  a  thin  Itmiinoas  down,  just  as  described  by 
Mile.  Reichel.  When  I  removed  the  armatures,  the  poles 
exhibited  flames.  A  pocket  horse-shoe,  four  inches  long,  had 
flames  of  0.8  of  an  inch.  A  single  bar  horse-shoe  appeared 
in  a  whitish  glow,  with  flames  of  a  finger-length  on  the  poles, 
ending  in  luminous  vapour.  A  seven-bar  horse-shoe  exhibited 
on  the  poles  tongues  of  flame  of  the  size  of  a  walnut,  waving 
backwards  and  forwards.  At  another  time,  during  menstrua- 
tion, she  saw  these  flames  covered  to  the  height  of  eight  to 
twelve  inches  with  a  flame-like  vapour.  She  saw,  in  her 
ordinary  state,  a  nine-bar  horse-shoe  in  a  white  glow,  and 
with  polar  flames  a  foot  high,  ending  in  a  luminous  vapour, 
which  rose  to  a  much  greater  height ;  but  during  menstruation 
the  flames  appeared  more  than  five  feet  high,  ending  above  in 
a  bright  vapour,  reaching  to  the  ceiling.  When  I  detached 
the  armature  of  this  large  magnet  before  her  in  the  dark,  she 
uttered  exclamations  of  wonder  and  delight  at  the  splendour 
of  the  flames,  and  the  showers  of  sparks  and  fire,  of  rainbow 
colours,  which  suddenly  rose  firom  it. 

C.  Diseased  Sensitives. 

329.  Mile.  Amalie  Kruegeb,  thirty-seven  years  of  age,  the 
daughter  of  a  head-waiter  in  an  hotel,  living  in  Vienna,  Vor- 
stadt  Leopoldstadt,  grosse  Ankergasse,  No.  27,  a  young  woman 
of  gentle  disposition  and  pious  turn  of  mind,  well  educated, 
particularly  in  languages,  and  thus  better  able  than  many 
others  to  describe  her  observations  distinctly,  is  of  fiiU  habit, 
and  looks  well.  From  her  early  youth  she  has  suffered  firom 
many  nervous  disorders,  has  firequently  walked  in  her  sleep, 
although  this  affection  went  and  came;  and  has  often  had 
spasms,  which  are  easily  excited  in  her.  At  such  times  she 
saw,  on  magnets,  vivid  flames  firom  four  to  eight  inches  high* 
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She  sometimes,  at  my  request,  visited  me  for  several  days  at 
a  time,  and  most  obligingly  devoted  herself  to  these  researchesw 
I  shall  hereafter  have  frequent  opportunities  of  reporting  her 
observations.  In  the  dark  chamber  she  always  saw  the 
magnetic  light  most  distinctly  flash  up  when  I  removed  or 
replaced  the  armature.  The  nebulous  lights  which  she  saw 
above  open  magnets  were,  in  proportion  to  her  high  sensitive- 
ness, not  large,  generally  only  an  inch  or  two  long,  and  visible 
only  on  one  pole,  which  was  uniformly  the  northward.  This 
was  the  case  with  a  pocket  horse-shoe,  a  large  single-bar 
horse-shoe,  and  similar  magnets  of  three  and  seven  bars. 

330.  Friedrich  Weiduch,  thirty-two  years  of  age,  for- 
merly in  the  English  navy,  now  invalided,  living  in  Vienna, 
is  aflected  with  severe  and  incurable  hypertrophy  of  the  heart, 
accompanied  with  spasms  and  periods  of  somnambulism.  This 
man  has,  whether  justly  or  not  I  do  not  know,  acquired  no  very 
good  name  among  the  Vienna  physicians.  I  do  not  enquire 
into  such  matters,  but  I  have  seen,  that  in  the  trials  which  I 
made  of  his  sensitiveness,  he  has  acted  throughout  with  truth 
and  honesty,  and  has  given  me  genuine  statements  of  his  per- 
ceptions. It  is  absolutely  impossible  for  a  sensitive,  in  conse- 
quence of  the  mass  of  observations  I  have  made,  and  the 
experience  I  have  acquired  in  the  matter,  to  address  to  me 
even  a  single  imtrue  sentence,  the  untruth  of  which  shall  not 
be  instantly  detected ;  either  because  it  is  already  controlled 
beforehand,  since,  with  every  new  subject,  I  go  through  all 
the  investigation  from  the  beginning,  even  those  parts  of  it 
on  which  no  doubt  any  longer  rests ;  or  because,  if  I  hear  to- 
day a  new  statement  from  one  sensitive,  I  repeat  the  experi- 
ment to-morrow  with  others.  Besides,  such  a  sensitive,  even 
were  he  magister  in  physics,  cannot  perceive  or  even  guess 
the  meaning  and  object  of  the  cross-examination  to  which  I 
unceasingly  subject  him,  purposely  disconnecting  the  ques- 
tions. It  is  sufficient  to  say,  that  every  statement  made  by 
Weidlich  bore  the  impress  of  truth  and  accuracy,  and  was 
uniformly  confirmed  by  every  kind  of  control  I  could  apply  to 
it.  I  do  not  meddle  with  his  conduct  in  other  respects. — He 
saw  all  magnets  in  a  pale  reddish  white  glow,  brighter  towards 
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the  poles^  and  nearly  null  at  the  shorter  axis.  From  the  poles 
of  four-inch  needles  he  saw  flames  flowing,  larger  at  the  north- 
ward than  at  the  southward  pole.  At  a  later  period  he  stated 
the  size  of  the  flames  on  the  northward  pole  to  be  two  inches ; 
and  on  the  opposite  poles  1.3  inch ;  the  former  bluish,  the 
latter  yellowish.  He  described  a  long  single  bar  horse-doe 
as  having  a  very  thin  flame  on  each  pole,  that  on  the  north- 
ward pole  stronger,  larger,  and  blue,  that  on  the  southward 
pole  smaller,  duller,  and  reddish  yellow.  A  three-bar  horse- 
shoe had  on  the  northward  pole  a  flame  which  was  of  the 
length  of  a  hand,  iridescent,  but  with  predominating  blue ;  on 
the  opposite  pole  a  somewhat  more  turbid,  small,  reddish 
yellow  flame.  These  flames  rose  close  and  paraUel  to  one 
another,  vertically,  and  ended  in  thick  smoke.  In  a  large 
nine-bar  horse-shoe,  he  saw  at  first,  when  close  to  it,  only  a 
flame  of  eight  inches,  with  much  vapour  above  it ;  but  when 
he  made  a  step  backwards,  he  then  first  perceived  the  great 
column  of  light  which  was  not  before  visible  to  him.  He 
described  it  as  of  the  height  and  thickness  of  a  man,  mixed, 
above,  with  clouds  of  smoke,  which  rolled  up  to  the  ceiling, 
and  there  illuminated  a  large  space.  The  colour  of  the  flames 
was  bluish  and  reddish  yellow;  when  I  blew  into  it,  the 
column  was  disturbed,  but  very  soon  recovered  its  place.  In 
a  later  experiment,  he  described  the  size  of  it  as  rather  less, 
but  every  thing  in  proportion  ;  corresponding,  therefore,  either 
to  an  inferior  subjective  perception,  or  to  an  objectively  inferior 
intensity  in  the  magnet. 

331.  MUe.  Clementine  Girtler,  eighteen  years  of  age, 
daughter  of  M.  Gibtler,  Cloth-merchant  in  Vienna,  Vorstadt 
Wieden,  Hauptstrasse,  No.  63,  a  gentle  and  affectionate  young 
lady,  suffered  long  firom  hepatic  disease,  and  fell  into  intense 
somnambulism.  During  this  time,  the  moon  acted  very 
strongly  upon  her,  and  through  the  kindness  of  her  physician, 
Dr.  Horst,  Junior,  who  completely  restored  her,  t  had  fi^ 
quent  opportunities  of  witnessing  the  most  singular  attacks. 
She  saw  luminous  appearances  flowing  firom  open  horse-shoe 
magnets,  both  fix)m  a  small  one,  and  fix)m  one  of  seven  bars. 
I  had  no  opportunity  of  trying  her  powers  in  the  dark  cham- 
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ber,  so  that  I  could  not  make  detailed  observations  with  her. 
But  the  above  facts  are  sufficient  in  this  place. 

332.  Johanna  Ktnast,  twenty-two  years  of  age,  daughter 
of  a  baker  in  Waidhofen,  living  in  Vienna,  Braunhirschen- 
gmnd,  Schmidtgasse,  No.  127,  with  her  brothers  and  sister, 
looking  healthy  and  well  fed,  was  ill  of  a  nervous  fever  five 
years  ago.  Since  that  time,  she  has  always  been  affected 
with  nervous  complaints,  and  has  from  time  to  time  attacks  of 
somnambulism,  lasting  for  some  weeks,  disappearing  for  some 
weeks  and  months,  and  then  returning,  and  so  forth.  She 
paid  me  a  visit,  and  remained  some  days  in  my  house.  In  the 
dark  chamber  she  saw  at  first  not  much,  and  the  little  she  did 
see,  with  firequent  intermissions,  even  after  having  been  an 
hour  there.  But  all  at  once,  and  unexpectedly,  she  fell  into 
the  somnambulistic  sleep,  which  lasted  half  an  hour.  I  allowed 
her  to  sleep  quietly  till  she  requested  me  to  awake  her.  As 
soon  as  I  had  done  so,  she  now  saw  all  the  odylic  lights,  fix)m 
persons,  crystals,  and  other  substances ;  and  the  magnets, 
although  closed,  aU  lay  before  her  in  a  delicate  whitish  glow 
of  light.  Needles  and  bars  of  various  sizes,  as  well  as  horse- 
shoes, exhibited  the  polar  flames.  A  long  single  bar  horse- 
shoe had  flames  on  its  poles  2.4  and  3.2  inches  high ;  those 
with  three,  five,  or  seven  bars  had,  in  proportion  to  their 
strength,  longer  and  brighter  flames.  The  nine-bar  horse- 
shoe exhibited  flames,  more  than  twenty  inches  high  on  the 
northward,  under  twenty  inches  on  the  southward  pole,  and 
above  these,  a  luminous  greyish  smoke  flowed  to  the  height 
of  five  feet  She  described  the  flame  of  the  northward  pole 
as  larger  and  more  bluish ;  the  other  as  smaller  and  reddish 
or  red.     They  illuminated  all  surrounding  objects. 

333.  Fbancisca  Weigand,  twenty-seven  years  of  age, 
sister  of  the  hat-manufacturer  Weigand,  living  in  Vienna, 
Vorstadt  Windmtihl,  obere  Pfarrgasse,  No.  60,  a  native  of  the 
district  of  K5nigshofen  in  Franconia,  suffered  fix)m  bronchitis, 
and  had  periodical  fits  of  somnambulism.  I  found  this  girl 
in  a  state  of  remarkable  sensitiveness  to  the  odylic  Ught,  and 
fifom  her  very  obliging  disposition  and  good-will  I  might  have 
looked  for  the  most  interesting  results.     But  unfortunately  all 
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my  efforts  were  impeded  by  a  fanatical  physician,  devoid  of 
all  sense  of  the  scientific  value  of  the  case  which  had  so  un- 
luckily fallen  into  his  hands.  The  poor  somnambulist  was 
made  to  prophesy  or  tell  fortunes,  and  her  sufferings  were 
made  a  source  of  pecuniary  profit  to  others ;  so  that  the  case 
soon  acquired  a  deplorable  notoriety  in  the  whole  of  Vienna. 
This  is  precisely  the  way  in  which,  both  in  France  and  Grer- 
many,  the  truly  interesting  phenomena  of  somnambulism  have 
been  covered  with  opprobrium,  and  have  been  rendered  dis- 
graceful in  public  opinion.  I  was  myself  present  wh«i  our 
worthy  Professor,  Dr.  Lippich,  administered  to  the  physician 
a  severe  and  well-merited  rebuke,  but,  as  the  sequel  too  clearly 
proved,  without  effect. — I  had  brought  to  her  some  small 
magnets  of  both  forms.  She  saw  them  all,  in  the  dark,  very 
plainly  glowing,  less  bright  at  the  axis,  brighter  towards  the 
poles.  A  four-inch  needle  had  on  the  southward  pole  a  flame 
of  two  inches,  on  the  northward  pole  a  flame  of  six  inches 
long.  The  horse-shoe,  the  armature  of  which,  when  attached, 
also  glowed,  gave  out,  when  open,  flames  fix)m  both  poles ; 
that  fix)m  the  southward  pole  as  long  as  the  limb  of  the  mag- 
net, that  firom  the  northward  pole  twice  as  long.  The  whole 
magnet  was  also  enveloped  in  a  delicate  fiery  down,  as  formerly 
described  by  Miles.  Reichel,  Atzmannsdorfer,  Maix,  and 
others  of  the  more  highly  sensitive. 

334.  I  have  now  added  to  the  six  or  seven  jormerly  mentionedj 
nearly  fifty  new  vntnesaesj  and  I  as  well  as  the  reader  begin  to 
tire  of  enumerating  always  the  same  things,  and  exhausting 
myself  in  repetitions.  I  could  easily  go  on,  to  adduce  the 
testimony  of  many  more  new  sensitives ;  but  I  think  I  have 
already  done  more  than  enough.*  Every  rational  doubt  or 
hesitation,  which  might  possibly  be  felt  in  regard  to  the  five 
sensitive  girls  chiefly  alluded  to  in  Part  I.,  must  give  way 
before  the  variety  and  trustworthiness  of  the  observations  made 
on  so  many  persons,  differing  so  widely  in  age,  sex,  rank, 

*  Eyen  in  the  list,  giyen  in  §  277,  the  reader  win  find  the  names  of  seTeral 
other  sensitiTes,  such  as  Alots  Baibb,  Mme.  Ledbrez,  Baroness  Skckendorp, 
M.  Macch,  Prof.  RtfssNBR,  M.  Kratochwila,  M.  Kollar,  senior;  aU  more  or 
.less  sensitive. — W.  G. 
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position,  and  occupation,  and  of  the  facts  confirmed,  as  they 
are,  by  persons  of  the  highest  possible  character ;  facts,  more- 
over, which  I  have  furnished  the  means  of  everywhere  and 
easily  testing,  controlling,  and  confirming  by  repetition  in 
other  places.  I  well  know,  that  notwithstanding  all  this, 
people  enough  will  be  left,  to  whom  all  that  I  have  done  will 
not  appear  enough;  for  there  are  such  things  as  irrational 
doubts ;  there  is  an  ahmrd  incredulity ;  and  lastly,  there  is 
also  an  evilrminded  scepticism.*  These  I  am  unable,  and  do 
not  wish  to  refute.  I  only  concern  myself  with  thoughtful, 
reflecting,  and  rationally  judging  people,  with  those  who  are 
firiends  to  the  quiet  progress  of  science  ;  and  such  persons  will, 
I  trust,  be  satisfied  with  the  evidence  here  laid  before  them, 
in  so  far  as  it  bears  on  the  fundamental  proposition,  tJuU  light 
emanates  from  magnets  in  the  dark  ;  and  that  not  aU,  but  very 
many  persons,  both  healthy  and  diseased,  perceive  this  light 
with  certainty  and  distinctness. 

K  we  now  unite  all  these  observations  and  testimonies  in  a 


*  A  siiiaU  aasodation  of  Vienna  phymcians  has  lately  given  us  a  deplorable 
instance  of  this.  These  gentlemen,  after  an  examination  lasting  for  half  a  year, 
came  to  the  edifying  result,  that  Miles.  Rbichsl,  EBUBOEBy  Nathbr,  and 
others,  were  merely  impostors  and  liars  1  I  sincerely  pity  these  gentlemen 
(^ere  are,  altogether,  not  less  than  twenty-three  of  them,  doctors  and  profes- 
sors of  medicine),  that,  in  the  conrse  of  twenty-two  sittings,  they  did  not  know 
how  to  get  nearer  to  the  truth,  and  by  degrees  lost  themselves  and  their  sensi- 
tives in  such  a  monstrous  labyrinth  of  confusion,  that  the  whole  investigation 
resolved  itself  finally  into  mere  lies  and  imposture.  I  shall  name  no  names. 
When  we  read  the  protocol  which,  under  the  ^gis  of  the  Journal  of  the  Society 
of  Physicians  in  Vienna,  they  have  published  in  Nov.  and  Dec.  1846,  we  cannot 
escape  from  a  feeling  of  pain  in  reflecting  that  men  of  such  ability,  who,  if  they 
had  chosen,  could  have  rendered  essential  service  to  science,  have  wasted  their 
powers  in  a  manner  so  deplorably  useless,  nay,  obviously  hurtfol  to  the  progress 
of  knowledge.  For,  instead  of  confirming  and  discovering  any  truths,  they 
have,  by  a  series  of  experiments,  very  badly  made,  arrived  at  the  most  absurd 
and  perverted  conclusions,  and  done  their  best  to  involve  anew  in  doubt  and 
obscurity  facts  which  might  be  regarded  as  established.  I  shall  not  fiiil,  as 
often  as  tiie  course  of  my  work  leads  me  to  notice  these  blimders,  to  do  them 
full  justice  in  notes ;  not  that  I  believe  that,  in  the  eyes  of  those  who  under- 
stand scientific  researches,  they  require  contradiction,  for  to  such  persons  they 
refute  themselves  by  their  own  absurdity ;  but  because  it  is  my  duty  to  protect 
foreigners,  and  those  not  familiar  with  such  subjects,  against  the  delusions 
whidi  these  ill-made  experiments  are  calculated  to  foster. — R. 
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kind  of  collective  evidence,  we  obtain  the  following  ircS-e»ta- 
bliahed  leading  propositions. 

a.  Every  steel  magnet  gives  out  light,  independently ;  it  is 
odylic  light  in  the  general  sense.  It  appears  under  differ^it 
forms,  and  in  these  it  exhibits  different  degrees  of  intensity, 
different  colours,  different  degrees  of  thinness  or  density,  and 
different  kinds  of  motion. 

h.  Every  eye  cannot  perceive  the  light.  Only  a  certain 
doss  of  persons  can  do  sOj  the  individuals  of  which  may  be 
either  healthy  or  diseased.  Certain  morbid  states  increase 
this  power  to  a  high  degree,  but  the  same  or  nearly  the  same 
degree  of  it  is  also  now  and  then  found  in  healthy  persons. 

c.  The  odylic  light  is  veryJeebUj  and  is  so  overpowered,  or, 
as  it  were,  killed  by  every  other  light,  as  to  be  thus  rendered 
invisible.  In  order  to  see  it  distinctly,  therefore,  the  -eye 
must  be  prepared  by  remaining  for  one  or  more  hours  in  abso- 
hue  darkness.  The  slightest  trace  of  light  that  peiietrates  into 
a  room  darkened  for  the  purpose,  almost  always  renders  the 
observation  of  the  light  impossible,  and  at  all  events  makes  it 
uncertain. 

335.  In  order  to  establish,  as  firmly  as  possible,  the  funda- 
mental position,  that  light,  (i.  e.  a  new,  hitherto  unknown 
something,  not  reconcileable  with  our  notions  of  magnetism, 
and  whether  it  be  ordinary  light,  or  possessed  of  other  peculiar 
and  inherent  properties),  does  emanate  from  the  magnet,  I  was 
resolved  to  spare  no  labour.  And  I  felt  the  more  bound  to 
confirm  it  by  all  the  means  at  my  disposal,  because  as  yet  we 
do  not  possess  any  visible  proof  of  the  same  cogency  as  we 
can  employ  in  other  physical  experiments,  so  as  to  represent 
it  generally.  But  having  once  fixed  and  established  it  as  a 
natural  law,  by  the  inductive  method,  and  with  the  enumera- 
tion of  a  superabundantly  great  number  of  indisputable  special 
cases,  I  do  not  think  it  necessary  for  the  future,  and  it  would 
certainly  be  regarded  as  a  tiresome  and  useless  superfluity,  to 
corroborate  all  the  farther  observations  on  this  subject,  in  its 
measureless  extent,  and  every  detail  and  peculiarity  of  each 
separate  division  of  it,  by  adducing,  as  I  have  hitherto  done, 
several  dozens  of  experiments,  which  only  repeat  and  confirm 
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each  other,  and  which  are  made  on  as  many  different  persons. 
I  shall  therefore  drop  the  very  detailed  and  Yoluminous  form 
of  proof  above  employed  for  the  fact  of  the  existence  of  the 
light  firom  magnets,  and  be  satisfied  with  a  smaller  amount  of 
testimony  to  my  further  observations.  Yet  in  all  things  of 
any  considerable  importance,  the  reader  will  find,  that  I  have 
seldom  called  as  witnesses  less  than  ten  or  twelve  individuals. 
I  would  request  the  reader  to  judge  of  the  account  here  to  be 
given  of  my  further  researches  into  the  phenomena  of  the 
odylic  light  in  its  various  forms,  with  reference  to  the  prin- 
ciples just  enumerated. 


FORMS  OF  THE  EMANATIONS  OF  ODYLIC  LIGHT  IN 
THE  MAGNET. 

336.  The  odylic  light  of  magnets  appears,  as  feur  as  my 
researches  at  present  extend,  in  five  forms,  exhibiting  them- 
selves as  distinct  to  the  eyes  of  the  sensitive.     These  are — 

1.  The  odylic  glow. 

2.  Odylic  flames. 

3.  Threads,  fibres,  or  feathery  down. 

4.  Luminous  vapour  or  smoke. 

5.  Scintillations. 

We  shall  consider  each  of  these  forms  of  odylic  light  suc- 
cessively. 

1.  ODYLIC  GLOW  ON  STEEL  MAGNETS. 

337.  We  have  seen  that  one  of  the  first  and  most  general 
phenomena,  observed  by  almost  all  sensitives  in  complete  and 
long-continued  darkness,  is  a  peculiar  kind  of  luminous  state, 
in  which  steel  magnets  appear  as  if  feebly  glowing  or  red  hot, 
and  which  I  know  not  how  to  call  otherwise  than  the  odylic 
glow.  Of  the  nature  and  appearance  of  this  glow  I  have 
already  spoken  in  the  preceding  treatises,  and  have  produced 
publicly  the  names  of  more  than  fifty  earlier  and  later  ocular 
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witnesses  to  the  fact  of  its  existence.  The  next  question  is, 
whether  the  odylic  glow  remains  at  all  times  alike,  or  whether 
it  is  subject  to  variations,  and  what  these  are. 

338.  I  showed  to  the  boy  Stephan  Kollar,  in  the  dark 
chamber,  a  simple  bar  magnet,  one  and  a  half  feet  long,  lying 
in  the  magnetic  meridian,  with  its  northward  pole  in  the  nor- 
mal position  towards  the  north.  He  saw  only  one-third  of 
the  bar  glowing ;  that,  namely,  which  includes  the  northward 
pole.  The  remaining  two-thirds  escaped  him,  so  that  he  only 
had  glimpses  of  them  occasionally.  I  showed  the  same  bar, 
under  the  same  circumstances,  to  the  healthy  sensitives  Mile. 
ZiNKEL,  Mme.  Bauer,  Dr.  Nied,  Baron  Oberlaender,  Mme. 
VON  Varadt,  M.  Babe,  Mme.  von  Peichich,  and  many  others. 
They  saw  it  glowing  throughout,  strongest  at  the  poles,  and 
diminishing  towards  the  middle.  But  the  colour  of  the  glow 
was  not  everywhere  the  same.  The  northern  half  glowed  in 
bluish,  the  southern  in  yellow  red  light,  which  agrees  with 
the  colours  of  the  flames  on  the  opposite  poles.  Mile.  Zinkel 
also  described  the  division  between  the  colours  as  unequal,  the 
northern  bluish  half  being  rather  shorter,  the  opposite  one 
longer.  I  inverted  the  bar,  placing  the  southward  or  positive 
pole  towards  the  north,  the  northward  or  negative  towards  the 
south,  so  that  the  same  poles  of  the  bar  came  to  be  in  the  same 
position  as  those  of  the  earth.  The  colours  of  the  glow  be- 
came now  somewhat  turbid,  and  were  modified  in  some  de- 
gree. The  reddish  half  of  the  bar  was  now  towards  the  north, 
tiie  bluish  towards  the  south ;  but  the  blue  was  duller  than 
before,  and  had  a  tinge  of  red ;  the  yellowish  red  was  turbid, 
and  mixed  with  much  grey.  The  northern  half  was  again  the 
shorter  of  the  two.  In  every  change  of  position,  and  of  in- 
tensity of  colour,  the  half  which  happened  to  point  towards 
the  north  was,  therefore,  always  the  shorter.  I  now  took  an 
open  horse-shoe  magnet  Professor  Ragsky,  M.  Schuh, 
Chevalier  VON  Rainer,  M.  Huetter,  and  M.  Delhez,  saw  the 
limbs  towards  the  poles  only  in  a  feeble  dark  grey  light.  I 
placed  before  more  highly  sensitive  persons  both  poles  in  the 
meridian,  first  pointing  both  northwards,  then  southwards.  In 
the  former  case,  they  saw  the  blue  glow  of  the  northward  pole 
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increased  and  brighter,  the  glow  of  the  southward  pole  com- 
pressed and  dull  red,  with  a  tinge  of  greyish  blue.  In  the 
latter  case,  the  blue  glow  of  the  northward  pole  appeared 
enfeebled,  dull,  with  a  tinge  of  reddish  grey  ;  but  the  red  glow 
of  the  southward  pole  was  larger,  and  more  lively  and  bright. 
Analogous  results  were  obtained  in  several  other  experiments, 
in  which  I  showed  to  Mile.  Zinkel  a  horse-shoe  magnet,  some- 
times standing  with  its  poles  upwards,  at  other  times  lying 
with  its  poles  towards  the  east  or  west.  It  appeared  first,  that 
both  poles,  when  lying  in  the  magnetic  parallels,  gave  a  duller 
light  than  when  turned  upwards.  It  next  appeared,  that  when 
turned  towards  the  east,  the  glow  had  more  of  a  greyish  blue 
tinge ;  when  towards  the  west,  more  of  a  reddish  yellow  tinge. 
Further,  whenever,  in  these  three  positions,  the  magnet  lay 
with  the  northward  limb  on  the  north  side,  the  glow,  both 
blue  and  red,  was  more  vivid ;  but  uniformly,  in  the  opposite 
case,  when  the  limbs  lay  unconformably,  the  colours  of  the 
glow  were  duller  and  troubled.  (I  borrow  the  terms  conform- 
able and  umumfoTTnable  firom  geologists  and  miners,  who  call 
a  stratification  opposed  to  that  of  the  general  lie  of  the  surfaces 
in  a  mine  unconformable,  in  contradistinction  to  the  conform- 
able stratification  which  forms  the  general  parallelism.  In  the 
same  way,  I  call  that  position  of  a  bar  or  horse-shoe,  or  any 
other  form  of  magnet,  conformable,  in  which  the  northward 
pole  lies  towards  the  north,  the  southward  towards  the  south, 
and  the  opposite  position  unconformable).  I  made  the  experi- 
ments with  Mme.  Eienesbergeb,  with  a  three-bar  horse-shoe, 
placing  the  poles  upwards,  and  turning  them  alternately  to 
the  north  or  to  the  south.  I  also  repeated  them  with  a  nine- 
bar  horse-shoe,  with  Mile.  Atzmannsdorfer,  besides  making 
numerous  repetitions  with  other  sensitives.  The  results  were 
always  the  same.  I  therefore  omit  the  repetition  of  the  de- 
scription of  them.  These  phenomena  kept,  in  some  degree, 
pace  with  the  respective  intensities  of  the  magnetism  of  the 
earth,  and  of  that  of  a  bar  magnet ;  concerning  which  M. 
Gauss  has  taught  us  that,  in  our  latitude,  they  are  to  each 
other  inversely  as  the  weight  of  one-eighth  of  a  cubic  metre 
of  the  earth's  mass  and  that  of  a  steel  bar  weighing  one  pound. 
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In  Other  words,  the  magnetism  of  a  common  steel-bar  magnet 
is,  in  our  latitude,  generally  more  intense  than  that  of  the 
earth,  and  outweighs  so  greatly,  that  the  former  cannot  be, 
during  an  experiment,  overpowered  by  the  latter.  But  yet  the 
earth's  magnetism  makes  its  presence  known  in  so  feu  diat,  in 
unconformable  positions,  the  colours  of  the  odylic  glow  of  the 
magnet  visibly  lose  in  point  of  clearness  and  purity.  We 
know  that,  in  virtue  of  the  connection  between  magnetism  and 
odyle,  the  allied  phenomena  always  appear  together  in  mag- 
nets, of  which  we  have  had  many  examples. 

339.  A  similar  result  was  obtained,  in  a  later  trial,  in  whidi 
I  set  up  before  Mile.  Zinkel  a  bar  magnet,  twenty  inches 
long,  vertically  y  the  northward  pole  upwards.  The  upper  half 
of  the  bar  appeared  with  a  duD  yellowish  bluish  grey  glow, 
the  lower  half  reddish  bluish  grey.  When  a  simple  horse- 
shoe was  used,  both  poles  retained  their  colours,  whether 
pointed  vertically  upwards  or  downwards,  but  they  varied  in 
tinge  and  intensity.  But  in  all  the  trials,  the  magnetism  of 
the  bar,  and  its  associated  odylic  state,  overpowered,  to  a  cer- 
tain extent,  that  of  the  earth,  and  uniformly  the  more  decidedly, 
the  stronger  the  magnet  employed. 


Fig.  1. 


340.  The  results  were  more  complicated 
wiih  a  compound  magnet,  I  made  many 
detailed  experiments  on  this  point  with  Mile. 
Zinkel.  I  placed  before  her,  in  the  dark 
chamber,  a  large  nine-bar  horse-shoe  of  great 
power,  vertically,  with  the  poles  upwards, 
and  in  a  conformable  position,  the  armature 
being  removed.  She  saw  the  side  of  the 
northward  pole  in  a  blue,  that  of  the  south- 
ward pole  in  a  red  odylic  glow.  This  was 
the  case  when  she  looked  at  the  broad  side 
of  the  lamellse,  and  could  therefore  only  see 
one  at  a  time.  But  when  she  stood  so  as 
to  look  at  the  narrow  side,  and  then  had  a 
lateral  view  of  all  the  lamellae  at  once,  as  in 
Fig.  1,  the  appearance  was  different.  She 
now  found  that  all  the  lamellse  had  not  the 
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same  colour  of  glow.  The  longest  middle  lamina^  which  pro- 
jected beyond  the  rest,  and  was  the  bearer  of  the  united 
magnetism  of  the  whole  luminous  bundle,  appeared  en  the 
northtoardside  in  a  blue  odylic  glow.  The  next,  on  each  side, 
or  the  first  pair  (white  in  the  figure),  were  not  seen  in  a  blue, 
but  in  a  red  glow.  The  second  pair  of  lamellae  was  again  blue, 
the  third  pair  again  red,  the  fourth  and  last,  or  external  pair, 
again  blue.  Only  the  middle  plate,  the  second  and  the  fourth 
pairs,  were  blue ;  the  interpolated  fijrst  and  third  pairs  were 
red.  But  exactly  the  converse  took  place  on  the  south- 
ward side.  Here  the  middle  plate  was  seen  in  a  red  odylic 
glow.  The  first  on  each  side,  or  first  pair,  had  a  blue 
glow,  the  second  pair  had  again  a  red,  the  third  a  blue, 
and  the  fourth  again  a  red  glow.  The  colours  of  the  glow  of 
each  plate  were  therefore  regularly  opposite  on  the  opposite 
sides,  and  alternated  with  those  of  the  same  side.  Since,  now, 
all  the  plates  had  been  originally  arranged  with  the  like- 
named  magnetic  poles,  and,  of  course,  also  like-named  odylic 
poles,  on  the  same  side,  and  had  been  thus  fixed  together, 
there  must  have  happened,  during  their  contact,  a  reversal  of 
the  polar  states  of  the  first  pair  of  plates,  an  exchange  of  the 
opposite  polarities.  But,  on  trying  the  plates  with  the  needle, 
I  found  nowhere  a  corresponding  change  of  the  moffne^ 
polarities,  all  of  which  were  northward  on  the  northward  side, 
and  southward  on  the  southward  side.  Consequently,  it  was 
not  the  magnetic,  but  only  the  odylic  polarities  which  had  been 
reversed  in  the  alternate  plates ;  and  this  took  place  with  the 
polarities,  not  only  not  because  the  magnetic  polarities  were  re- 
versed, but  in  spiteof  the  magnetic  polarities  not  having  been  re- 
versed. The  intensity  of  the  glow  was  greatest  near  the  poles, 
and  gradually  diminished  towards  the  curve  of  the  horse-shoe. 
The  blue,  in  this  direction,  became  more  and  more  dull,  passed, 
in  the  middle  of  the  limb,  into  grey,  and  towards  the  middle 
of  the  curve,  the  glow  disappeared.  On  the  opposite  side,  the 
red  passed  through  reddish  yellow  into  yellow  at  the  middle 
of  the  limb;  further  towards  the  curve,  into  whitish  grey; 
then  into  grey,  and  disappeared  at  the  middle  of  the  curve.    Of 


282  ODYLIC  GLOW  ON  COMPOUND  MAGNETS. 

the  lamellae,  or  plates,  the  middle  single  one  and  the  fourth 
or  outer  pair,  glowed  at  both  poles  the  brightest ;  the  inter- 
mediate pairs  less  brightly.  Finally,  when  I  placed  the  horse- 
shoe with  both  limbs  in  the  parallels  of  latitude,  00  that  the 
broad  sides  of  the  outer  plate  were  turned  towards  the  terres- 
trial poles,  then,  at  each  pole,  the  plates  nearest  to  the  oppo- 
site pole,  and  turned  towards  it,  were  uniformly  the  brightest, 
those  furthest  from  the  opposite  pole,  and  turned  from  it,  were 
the  dullest. 

341.  I  find  the  same  experiment,  as  made  with  Mme. 
CiECiLiE  Bauer,  thus  noted  in  my  Journal  of  Experiments : 
— "  She  saw  the  large  nine-bar  magnet  in  alternating  bands 
of  odylic  glow,  like  Mile.  Zinkel,  the  middle  plate  on  one 
side  blue,  on  the  other  red ;  also  the  two  external  plates  of 
equal  intensity,  blue  and  red,  when  the  magnet  stood  con- 
formably vertical,  the  poles  upwards."     Further  on,  I  find, 

a.  "  On  the  collective  northward  limb  ;  the  first  pair,  one  on 
each  side  of  the  middle  plate,  appeared  red,  the  eastward  plate 
more  turbid  and  dark,  the  westward  brighter,  with  a  tinge  of 
violet. 

"  The  second  pair,  that  lying  in  the  centre,  appeared  eveiy- 
where  grey,  the  eastward  plate  darker,  the  westward  lighter, 
yellowish  grey. 

"The  third  pair  from  the  middle  was  again  chiefly  red, 
greyish  red  on  the  eastward,  pale  orange  on  the  westward 
plate. 

"  The  fourth,  or  external  pair,  blue  on  both  sides,  dark 
greyish  blue  on  the  eastward ;  azure  blue,  to  pale  yellow,  on 
the  westward  side." 

h,  ^^  On  the  collective  soutJiward  limb  ;  the  middle  plate  red ; 
the  first  pair  externally,  next  the  middle  plate,  she  saw  blue, 
the  westward  plate  more  greyish  blue,  the  eastward  light 
blue. 

"  The  second  pair  grey,  the  plate  on  the  east  side 
darker,  that  on  the  west  side  brighter,  with  a  tinge  of  yellow- 
ish red. 

"The  third  pair  again  blue;  the  plate  on  the  west  side 


ODYLIC  GLOW  ON  COMPOUND  MAGNETS.  283 

more  dark  grey,  that  on  the  west  lighter,  tending  from  blue  to 
yeUow. 

"  The  fourth,  or  outer  pair,  on  both  sides  red ;  greyish  red 
on  the  eastward,  yellowish  red  on  the  westward  plate. 

"  The  bands  shewed  a  distinct  alternation  of  brighijer  JOid 
darker  plates,  but  not  of  blue  and  red  alone,  as  Iflle.  Zinkel 
had  seen;  but  m  ahtemadon  of  Ibese  colours,  with  a  general 
mixture  of  grey  on  the  east,  and  of  yellow  on  the  west  side ; 
so  that  all  these  tints  on  the  east  side  of  the  middle  plate,  both 
of  the  north  and  of  the  south  limb,  were,  so  to  spe£^,  slightly 
but  sensibly  pervaded  by  a  veil  or  breath  of  grey  ;  those  on 
the  west  side  were  in  the  same  way  pervaded  by  yellow.  This 
was  a  kind  of  transversality,  and  consequently  a  further  com- 
plication. On  the  greyish,  or  east  side,  the  former  vividness 
of  the  colours  became  throughout  turbid,  depressed,  dull ;  on 
the  yellowish,  or  west  side,  it  was  enlivened,  heightened, 
beautified." — Sudi  were  my  notes  of  this  experiment,  made  at 
the  time.  We  shall  return  to  the  subject,  when  treating  of 
the  colours  of  odylic  light  more  speciaUy. 

342.  I  repeated  the  chief  part  of  this  experiment  with  the 
far  less  sensitive  Mme.  Josephine  Fenzl.  She  perceived  no 
distinct  difference  of  colour  between  the  lamellae,  but  a  distinct 
alternation  of  brighter  and  darker.  The  brighter  plates  ap- 
peared feebly  reddish  grey,  the  darker  feebly  bluish  grey.  Her 
observations,  as  fsir  as  they  went,  served  to  confirm  those  of 
the  sensitives  previously  tried. 

343.  I  was  enabled  to  produce  the  same  phenomenon  in 
another  way.  I  attached  to  the  nine-bar  horse-shoe,  in  the 
manner  of  an  armature,  four  magnetic  bars  of  equal  size,  ex- 
actly fitting  on  its  poles,  that  is,  on  the  ends  of  the  projecting 
middle  plate.  Fig.  2.  p.  284.  But  I  placed  them  one  above  the 
other,  so  that  their  northward  poles  lay  on  the  southward  pole 
of  the  horse-shoe,  their  southward  poles  on  its  northward  pole. 
The  whole  was  left  in  this  position  for  twenty-four  hours,  the 
poles  of  the  horse-shoe  being  vertically  and  conformably 
placed.  When  I  brought  Mile.  Zinkel  to  the  magnet  in  the 
dark  chamber,  she  saw  the  bars  serving  as  a  compound  arma- 
ture, alternating  in  red  and  grey  odylic  glow,  as  represented 
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Fig.  2. 

A 
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in  Fig.  2.  On  the  blue  pole  of  the  horse- 
shoe lay  a  bar,  with  a  red  glow  and  a 
red  flame ;  on  the  opposite  red  pole  the 
same  bar  shewed  a  grey  glow  and  a  blue 
flame.  The  second  bar  had,  at  each  end, 
a  glow  of  a  colour  opposed  to  that  of  the 
first ;  the  third  was  of  an  opposite  colour 
to  the  second,  and  the  fourth  to  the  third. 
But  on  removing  and  testing  the  bars, 
I  found  them  all  south  polar  where  they 
had  rested  on  the  northward  pole,  and 
north  polar  where  they  had  rested  on  the 
southward  pole  of  the  horse-shoe.  There  was  therefore  no 
magnetic  alternation  in  the  bars,  as  they  lay  on  the  horse-shoe 
poles,  yet  they  shewed,  notwithstanding,  an  alternation  of  the 
colours  of  the  odylic  glow. 

344.  The  odylic  polarittesy  therefore,  are  reversed^  when 
several  like  poles  are  approximated  or  coupled  together.  They 
then  form  alternating  strata,  and  this,  in  spite  of  the  magnet- 
ism 'proper y  which  is  not  reversed.  In  this  case,  therefore,  there 
were  seen  magneto-negative  poles  in  red  odylic  glow,  and 
magneto-positive  poles  yielded  blue  odylic  glow,  but  alter- 
nately stratified  with  negative  magnetic  poles  in  the  normal 
blue  glow,  and  positive  magnetic  poles  in  their  normal  red 
glow. 

This  very  striking  phenomenon  is  one  of  the  very  obvious 
distinctions  between  magnetism  and  odyle,  which  present 
themselves  to  the  enquirer. 

With  the  view  of  intensifying  this  phenomenon,  I  ap- 
proached a  bar  magnet,  twenty  inches  long,  near  to  the  sides  of 
the  horse-shoe,  using  unlike  poles.  But  the  result  did  not 
correspond  to  my  expectation.  When  I  brought  the  north- 
ward pole  of  the  bar  near  the  southward  pole  of  the  horse-shoe, 
at  about  two  inches  firom  it,  the  red  glow  of  the  latter  was 
indeed  perceptibly  increased ;  but  the  alternation  of  colours 
in  the  lamell®  disappeared,  and  MUe.  ZiNKEL  saw  nothing 
but  a  series  of  red  plates.  When  I  made  the  same  experiment, 
mutatis  mutandis^  at  the  opposite  pole  of  the  horse-shoe,  all 
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the  plates  appeared  in  the  blue  glow.  The  increase  of  the 
magnetism  by  induction  £rom  the  bar,  therefore,  had  put  an 
end  to  the  stratification  and  alternation  of  colours ;  that  is, 
in  regard  to  odyle,  as  weU  as  to  magnetism,  it  had  given  the 
entire  preponderance  to  one  pole,  where  both  poles  formerly 
alternated. 

When  I  approached  to  each  other,  in  the  same  way,  like 
poles  J  the  result  was  striking  and  un&vourable.  All  odylic 
glow  was  extinguished,  and  neither  red  nor  blue  colours  could 
be  seen. 

I  was  desirous  next  to  test  the  effect  which  crystalline  poles 
might  have  in  a  similar  experiment ;  for  as  the  bar  magnet, 
acting  on  the  magnetism  of  the  horse-shoe,  interfered  with 
and  destroyed  the  luminous  odylic  phenomena,  it  was  quite 
conceivable,  that  an  unmixed  odylic  influence  might  affect  in 
quite  a  different  way  the  odylic  appearances  presented  by  the 
compound  horse-shoe.  The  residt  proved,  in  fact,  quite  diffe- 
rent fifom  that  obtained  with  the  bar  magnet.  For  when  I 
brought  fifom  the  side  the  positive  (southward)  pole  of  a  very 
large  rock  crystal  to  within  about  four  inches  of  the  northward 
pole  of  the  horse-shoe,  the  stratified  bands  not  only  did  not 
lose  in  point  of  brightness  and  contrast  of  colours,  but  the  blue 
of  the  alternate  lamellae  increased  greatly  in  distinctness  and 
beauty,  while  the  red  turned  to  greyish  red.  On  the  opposite 
side,  mutatis  mutandis^  the  red  lamellae  acquired  a  finer  and 
brighter  colour  than  before,  while  the  blue  ones  became  de- 
cidedly greyish  blue. 

But  when  I  brought  near  to  each  other,  like  poles  of  the 
crystal  and  the  horse-shoe,  north  to  north,  south  to  south,  all 
the  odylic  glow  belonging  to  the  northward  or  southward  poles 
respectively  became  dark,  and  even  disappeared ;  while,  on 
the  contrary,  the  glow  of  the  opposite  polarity  was  vivified 
and  intensified ;  that  is,  when  the  northward  or  negative  pole 
of  the  crystal  was  approached  to  the  same  pole  of  the  horse- 
shoe, the  glow  of  all  the  blue  bands  disappeared  to  the  observer. 
Mile.  ZiNKEL,  while  that  of  the  red  bands  became  brighter ; 
and  if  the  southward  poles  were  brought  near  each  other,  the 
opposite  result  took  place. 
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This  led  me  to  try  the  effect  of  the  odylic  poles  of  the  cmi" 
rrudbody.  I  turned  first  my  right  and  then  my  left  side  tottxwA 
the  compov/nd  positive  or  southioard  limb  of  the  horse-shoe.  In 
neither  case  was  the  odylic  glow  extingoished ;  on  the  con- 
trary,  in  the  first  case,  the  red  lamellae  increased  in  intensity 
of  light  and  colour,  while  the  blue  became  darker ;  in  the  se- 
cond, the  blue  became  brighter,  the  red  darker.  When  I  did 
the  same  at  the  negative  limb,  my  left  side  caused  increased 
brightness  of  the  red  lamellae,  and  dulness  of  the  blue  ;  my 
right  side  intensified  the  blue  lameUse,  and  rendered  the  red 
darker.  Each  pole  of  my  body,  therefore,  increased  the  light 
and  colour  of  the  opposite  pole,  and  depressed  those  of  the 
like  pole ;  and  thus  exalted  generally,  to  the  eye  of  Mile. 
ZiNKEL,  the  contrast  of  colours  in  the  stratified  bands. 

From  these  observations  it  follows,  that  the  inftuence  of  the 
magnet  on  the  colours  of  the  odylic  glow  in  steel  magnets^  is  quite 
different  from  that  of  the  odyle  of  crystals ^  or  of  the  human  body. 
In  other  loordsy  odyle^  when  coupled  tmth  magnetism  proper y  has 
a  different  effect  on  the  phenomena  of  the  odylic  glow  in  steel 
magnets  from  that  produced  by  odyle,  when  not  associated  with 
magnetism^  as  it  emanates,  for  example,  from  crystals,  and  from 
the  living  hunuinfram4i. 

345.  The  closing  of  the  magnetic  circuit,  by  attaching  the 
armature,  had  a  powerful  influence  on  the  strength  and  distri- 
bution of  the  odylic  glow  in  steel  magnets.  It  has  been 
already  firequently  stated,  that  when  the  magnets  are  open,  the 
glow  is  strongest  towards  the  poles,  and  weakest  in  the  middle, 
in  the  shorter  or  magnetic  axis ;  but  when  the  armature  is 
attached,  the  appearances  are  changed.  In  the  dark  chamber, 
before  Mile.  Zineel,  I  attached  the  armature  to  a  simple 
horse-shoe,  standing  vertically.  The  first  thing  she  noted 
was,  that  the  armature,  which  previously,  like  iron  in  general, 
showed  a  feeble  whitish  glow,  now  became  much  more  lumi- 
nous ;  and  next,  that  the  colour  of  its  light  changed,  dividing 
into  two  halves,  a  bluish  and  a  reddish.  The  end  lying  on 
the  northward  pole  was  reddish,  the  other  end  bluish.  The 
same  experiment  was  repeated,  some  months  later,  with  a  five- 
bar  horse-shoe,  its  poles  pointing  to  the  east,  (and  the  limbs 
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lying  in  a  confonnable  position  ? — W.  G.)  The  result  in  the 
armature  was  the  same;  and  occurred  also  when  the  poles 
pointed  towards  the  west.  M.  Sebastian  Zinkel  saw  the 
armature  red  at  the  end  Ijing  on  the  negative  pole^  bluish 
grey  at  the  other.  The  same  was  seen  by  Mme.  Baueb,  Mile. 
WiNTEK,  and  others.  Mile.  Sophie  Pauer  hardly  saw  the 
armatures  when  detached ;  but  when  placed  on  the  magnet, 
they  instantly  became  luminous,  most  brightly  towards  the 
ends.  These  observations  are  explained  by  the  &cty  that  the 
armature  is  not  a  mere  conductor  of  magnetism,  but  instantly 
becomes,  by  induction,  itself  a  magnet,  when  attached ;  and 
that  consequently  its  poles  must  be  opposite  to  the  magnetic 
poles  to  which  they  adhere.  This  proposition,  derived  from 
the  theory  of  magnetism,  was  here  practically  confirmed  by 
the  observations  of  the  sensitives,  (who  were,  no  doubt,  quite 
ignorant  of  the  theory. — ^W.  G.) 

346.  The  effect,  on  the  single  horse-shoe,  of  attaching  the 
armature  was,  that  the  poles  instantly  lost  much  of  their  light, 
while  the  curve,  which  was  previously  hardly  or  not  at  all 
luminous,  rapidly  increased  in  brightness,  so  that  a  kind  of 
uniformity  or  equilibrium  in  the  glow  appeared  over  the  whole 
magnet,  but  with  distinctly  greater  brightness  at  the  curve. 
The  bluish  glow  of  the  negative  limb,  and  the  reddish  glow  of 
the  positive  limb,  extended  now  much  more  uniformly  to  the 
curve,  and  seemed  almost  to  touch  where  they  passed  into 
each  other.  The  curve  itself  shared  in  these  differences  of 
colour.  Its  two  halves,  the  red  and  the  blue,  were  subjected 
to  the  same  influences  as  the  like  limbs,  and  changed  as  the 
like  poles.  The  same  experiment,  with  a  five-bar  horse-shoe, 
yielded  the  same  results.  The  poles,  which,  when  the  magnet 
was  open,  fiu:  surpassed  the  curve  in  glow,  became,  when  it 
was  closed,  much  less  bright,  while  the  curve  now  surpassed 
them  in  light.  M.  Delhez  saw,  in  the  open  magnet,  the 
poles  &r  brighter  than  the  curve ;  but  when  it  was  closed,  the 
light  spread  fiur  more  uniformly  over  the  whole  magnet,  with- 
out, however,  becoming  quite  uniform.  These  statements 
agree  well  with  the  theoretical  views  which  we  usually  take 
of  what  happens  in  the  magnet.      The  concentration  of  the 
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magnetic  influence  at  the  poles  is  permitted  bj  the  armatuie 
to  enter  into  circnlation  ;  and  thus  the  opposite  polarities  are 
enabled  to  come  into  a  certain  degree  of  equilibrium  along  the 
channel  through  which  they  flow. 

347.  In  regard  to  intensity^  the  luminous  appearances  on 
the  closed  magnet  are  not  constant  in  their  distribution  on  the 
diflTerent  parts^  but  vary  in  different  ways,  partly  on  the  one 
handy  inasmuch  as  the  magnetism  of  the  earth,  and  probably 
other  agents,  such  as  terrestrial  and  atmospheric  electricity, 
sunlight,  human  hands,  and  other  substances  near  the  magnets 
which  difiuse  odyle,  more  or  less  act  on  them ;  on  the  other 
hand,  inasmuch  as  magnetism  and  odyle  are  naturally  un- 
equally distributed  over  a  magnet,  in  consequence  of  their  own 
peculiar  attractions  and  repulsions.  All  these  influences  act^ 
now  on  one  side,  now  on  the  other,  and  dislocate  more  or  less, 
the  odylic  poles,  and  the  force  of  their  luminous  energy.  It 
will  never  be  an  easy  matter,  in  all  time  to  come,  to  calculate 
the  effects  due  to  all  these  factors.  But  I  have,  in  the  mean- 
time, collected  some  observations,  which  I  subjoin. 

348.  Mme.  C.£CILIA  Baiter  saw  a  number  of  magnets  lying 
on  a  table  in  the  dark,  but  observed  that  they  differed  much  in 
intensity  of  glow.  Many  appeared  beautifiil  and  bright,  others 
dull,  turbid,  and  deadened.  I  arranged  them  according  to  her 
account  of  the  intensity  of  the  light,  from  the  dullest  to  the 
brightest.  On  examining  them  in  daylight,  it  appeared  that 
the  intensities  of  light  did  not  keep  pace  with  the  weights 
supported  by  magnets  of  different  size,  but  uniformly  with  the 
magnetic  intensity.  Simple  horse-shoes,  which  affected  the 
needle  at  a  great  distance,  glowed  brighter  than  a  nine-bar 
horse-shoe,  which  carried  ten  times  more  iron,  but  did  not  act 
on  the  needle  at  so  great  a  distance. — The  intensity  of  the  ffbta 
was  there/bre  in  proportion  to  the  magnetic  intensity. 

349.  All  sensitives  possessed  of  tolerable  power  of  perception 
for  the  light,  saw  bar  magnets  brighter  at  the  poles  than  at 
the  magnetic  axis.  This  was  the  case  with  Miles.  Reichel, 
Weigand,  Atzmannsdorfer,  Glaser,  Baroness  von  Vara- 
DT,  M.  Rare,  Baron  von  Oberlaender,  Baroness  von  Na- 
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TOBP,  M.  Ansouuxtz,  and  many  others,  who   observed  it 
most  distinctly. 

360.  The  same  thing  occurred  with  horse-shoe  magnets. 
I  find  the  foUowing  persons  enumerated  in  my  journals  as  bear- 
ing testimony  to  this  fsuct :  M.  Delhez,  Mme.  Fbnzl,  Mme. 
voK  Peiohich,  Mile.  Pauer,  Miles.  Anschuetz,  Weigand, 
Glasbr,  Baroness  vok  Aug ustik,  Mme.  Bauer,  M.  Zinkel, 
Dr.  NiED,  Baron  Qberlaender,  Mme.  von  Varadt,  Jo- 
HAKir  Klaiber,  Prof.  Ragsky,  and  M.  Hochstetter. 
They  aU  agree  in  this,  that  in  an  open  horse-shoe,  the  two 
limbs  are  brightest  towards  the  poles,  and  that  the  intensity 
of  the  light  gradually  diminishes  towards  the  curve,  where  it 
is  least.  Mme.  Fenzl  saw  this  in  a  simple  horse-shoe,  in  one 
of  five  and  one  of  nine  bars ;  Mme.  Bauer  on  a  simple  one ; 
Mme.  Pauer  on  a  pocket  horse-shoe  and  on  one  of  three  bars ; 
Klaiber  and  M.  Hochstetter  on  several  horse-shoes,  &c. 

351.  I  showed,  in  the  dark,  a  large  electro-magnet,  excited 
by  a  voltaic  pair,  to  Mme.  Bauer,  Mile.  Zikkel,  Baroness 
VON  Natorp,  Mme.  von  Tessedie,  Mme.  Eisnesbergeb, 
Baroness  voN  Augustin,  and  Johanna  Ktnast.  They  all 
saw  the  open  poles  glowing  brightest,  the  curve  also  glowing, 
but  fax  less  intensely. 

352.  77ie  {Utaching  of  the  armature  changed  this.  All  the 
persons  above  named  then  saw  the  light  at  the  poles  diminish, 
and  that  of  the  curve  rapidly  increase,  while  the  intensity  of 
the  glow  at  the  same  time  increased  over  the  whole  magnet, 
including  the  armature,  and  approached  in  some  degree  to  a 
uniform  distribution  of  light  over  the  whole  magnetically 
active  surface.  In  most  cases  this  went  so  far  that  the  curve 
surpassed  the  poles  in  brightness,  and  in  particular,  MUe. 
Paueb,  Mile.  ZiNKEL,  and  Mme.  Fenzl,  decidedly  declared 
the  glow  at  the  curve  to  be  the  more  intense.  With  the  two 
latter,  the  experiments  were  varied  and  tested  in  many  ways 
on  horse-shoes  of  three,  five,  and  nine  bars. 

353.  The  armature  shared  in  this  increased  glow;  it  was 
brighter  at  the  ends  where  it  lay  on  the  poles,  and  darker  in 
the  middle  not  in  contact  with  the  magnet  Mile.  Pauer 
and  Mile.  Zinkel  saw,  in  some  cases,  the  poles,  in  some  others 
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the  armature,  glowing  briglitest  Mme.  Kienesbeboer,  Baro- 
ndB8  VON  AuGUSTiN,  and  MUe.  Atzmannsdorfer,  saw  in  cveiy 
case  tried  with  them,  the  poles  brighter  than  the  annatnre.  It 
seemed  to  me,  that  in  all  cases,  where  the  ends  of  the  armatures 
were  well  fitted  to  the  poles,  and  well  polished,  and  thus 
ofiered  many  points  of  contact,  the  poles  were  duller  and  the 
armature  brighter,  and  this  inasmuch  as  the  armature  then 
conducted  the  magnetism  more  perfectly,  and  discharged  the 
poles  more  rapidly  and  completely.  The  more  rapid  the  con- 
duction, the  duller  was  the  light  at  the  poles ;  the  slow^  the 
conduction,  the  greater  was  the  accumulation  of  magnetism  and 
odyle  at  the  poles,  and  the  brighter  their  light  The  light  in 
the  armature  is  probably  always  the  same,  but  in  the  one 
case  is  overpowered  by  diat  of  the  poles,  in  the  other,  it  ex- 
ceeds that  light  in  intensity. 

354.  When  I  closed  a  horse-shoe  magnet,  not  with  its  ar- 
mature, but  with  another  horse-shoe,  the  results  were  some- 
what modified.  Both  curves  indeed  became  rapidly  brighter, 
but  did  not  now  surpass  the  poles  in  intensity  of  light ;  on  the 
contrary,  the  light  of  the  poles  was  still  superior  to  that  of  the 
curves.  Mile.  Paueb  and  MUe.  Zinkel,  two  perfectly  healthy, 
exact,  and  trustworthy  observers,  saw  this  distinctly.  While 
closing  by  the  armature  gave  the  greater  intensity  to  the  curve, 
the  closing  by  a  horse-shoe  magnet  still  left  the  poles  brighter 
than  the  curves. 

355.  We  can  see  the  cause  of  this  difference.  When  two 
horse-shoe  magnets  close  each  other,  a  double  quantity  of 
magnetism  and  of  odyle  must'be  conducted  through  both  in  the 
same  time.  The  opposite  poles  also  excite  and  set  in  motion, 
when  in  contact,  a  still  greater  amount  of  magnetism  and 
odyle.  There  is  therefore,  on  the  one  hand,  a  much  larger 
amount  of  these  imponderable  influences  brought  into  circula- 
tion ;  on  the  other  hand,  the  channel  through  which  they  must 
pass  has  become  less  open ;  for  soft  iron  is  a  much  better  con- 
ductor for  them  than  steel,  which  has  so  great  a  coerdtive  power 
for  them.  Now  the  armature  is  of  soft  iron ;  but  the  horse-shoe 
supplying  its  place  is  of  hardened  steeL  Again,  the  armature 
is  only  one-tenth  of  the  length  of  the  horse-shoe;  consequently 
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the  fonner  pennits  a  rapid  passage,  the  latter,  one  ten  times 
slower. — ^Thus,  a  much  larger  amount  of  the  imponderable 
influences  must  pass  through  a  more  difficult  channel,  when  a 
horse-shoe  is  closed  hj  another  horse-shoe  instead  of  an  arma- 
ture. The  consequence  is,  that  the  imponderables,  impeded  in 
their  egress,  accumulate  at  the  poles,  and  then  of  course  pro- 
duce brighter  odylic  glow.  This  somewhat  interrupted  or 
retarded  state  of  circulation  approaches  to  that  of  the  entirely 
interrupted  circuit  in  the  open  horse^shoe,  when  no  means  of 
egress  are  afforded ;  and  in  that  case,  we  know  that  the  polar 
glow  is  the  brightest,  and  far  surpasses  that  of  the  curve. — 
All  this,  therefore,  agrees  well  with  theory. 

356.  We  have  already  seen  how  powerful  an  influence  is 
exerted  on  the  colours  of  the  glow  by  the  position  of  the  mag- 
nets, as  to  north  and  south.  The  intensity  of  the  glow  is  also 
affected  by  this  circumstance.  All  the  sensitives  saw  in  every 
bar  magnet  conformably  placed,  both  poles  beyond  comparison 
glowing  brighter,  than  in  one  placed  inconformably,  in  which 
the  glow  was  dull  and  turbid.  The  magnetism  and  the  odyle 
of  the  terrestrial  poles,  in  the  former  case,  act  along  with  and 
reinforce  the  odylic  emanations  of  the  bar ;  in  the  others,  they 
act  contrary  to,  and  thus  enfeeble  these  emanations,  the  force 
of  both  terrestrial  poles  disturbing  the  phenomena.  This 
simple  experiment  has  been  repeated  so  many  hundred  times, 
and  is  so  often  necessarily  adduced  in  describing  others,  that  I 
shall  not  here  waste  any  space  in  enumerating  the  names  of 
observers. — ^There  is  sometimes  more  complication  in  the  case 
of  horse-shoe  magnets  /  we  have  already  considered  them  with 
reference  to  this  point  when  open  (§  338) ;  I  shall  here  state 
the  observations  made  on  closed  horse-shoes* 

A.  When  a  closed  horse-shoe  lay  in  the  meridian,  the  poles 
turned  northward,  the  northward  or  negative  pole  was  brighter, 
the  opposite  pole  duller.  With  the  poles  turned  southward, 
the  intensities  were  reversed,  the  northward  pole  was  duller, 
the  southward  brighter. 

B.  When  the  magnet  stood  vertically,  closed,  and  the  limbs 
conformably  placed,  the  poles  being  upwards^  Mile.  ZiNKEL  saw 
the  poles  became  brighter,  the  curve  duller. 
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C.  But  when  the  closed  horse-shoe  was  inverted,  the  limbs 
still  confonnable,  and  the  closed  poles  dovmwardsj  the  intensities 
were  dislocated,  the  greatest  intensities  appearing  on  both 
sides  of  the  middle  of  the  curve.  That  party  therefore^  of  ^ 
closed  horse-shoe  (no  matter  whether  curve  or  poles)  which  tods 
turned  doumwardsj  always  glotoed  LESS  brightly,  that  which 
was  turned  upwardsy  altoays  MORE  BRIGHTLY. 

D.  When  a  closed  horse-shoe  lay  in  the  magnetic  parallels 
of  latitude,  the  limbs  conformably  placed.  Mile.  Zinkel  saw, 
when  the  poles  pointed  eastward,  the  curve  become  brighter, 
the  poles  duller.  But  when  I  turned  the  poles  westward^  this 
was  reversed.  Hence,  thai  part  of  a  closed  horse-shoe  which 
was  turned  eastward  (whether  poles  or  curve),  always  glowed 
less  brightly  y  while  that  which  toas  pointed  westward  always  had 
the  more  intense  glow.  Mile.  ZiNKEL  also  saw  the  armature 
brighter  when  lying  westward,  duller  when  lying  eastward,  as 
might  be  expected  from  its  representing  the  curve.  Taken 
together,  therefore,  the  curves  and  poles  of  a  closed  horse-shoe 
glowed  brighter  when  turned  upwards  or  towards  the  west,  less 
brightly  when  turned  downwards  or  towards  the  east  (8ee§  536.) 

357.  These  experiments  were  repeated  at  many  different 
times,  with  simple  and  compound  horse-shoes,  and  MUe. 
ZiNKEL  always  gave  the  same  consistent  account  of  the  phe- 
nomena. On  the  last  repetition,  she  added  a  slight  distinction. 
When  the  poles  lay  eastward,  she  saw  the  northward  limbj 
which  lay  conformably  on  the  north  side,  rather  darkerj  the 
southward  limb  rather  brighter.  But  when  the  poles  pointed 
westward,  the  northtoard  limby  conformable  as  beforcy  appear^ 
ed  rather  brightery  the  southward  darker.  The  difference,  she 
said,  was  not  great,  but  distinctly  perceptible.  These  differ- 
ences in  the  phenomena  of  odylic  light  are  uniformly  delicate, 
and  require,  for  their  observation  and  testing,  an  observer  who 
is  very  sensitive,  calm,  and  exact ;  but  still  more,  a  truth- 
loving,  imprejudiced,  cautious,  and  patient  investigator.  People 
who  value  victory  more  than  truth,  who  are  prejudiced  in 
favour  of  any  view  whatever,  and  strive  to  gain  for  it  a  triumph 
over  another  view,  are  not  qualified  for  such  investigations. 
They  can  only  confiise  a  subject  of  such  delicacy,  and  tear  the 
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entangled  threads  which  connect  the  phenomena,  instead  of 
disentangling  them.* 

358.  When  I  closed  the  horse-shoe  magnet  with  anotherhorse- 
shoe,  with  the  unlike  poles,  as  before,  in  contact,  the  results 
were  again  modified  in  some  degree.  The  poles  became  in- 
deed duller,  and  the  curve  brighter  than  before  closure.  But 
Mile.  ZiNEEL  saw  the  limbs  of  both  horse-shoes,  when  lying 
conformably  in  the  magnetic  parallels,  still  rather  brighter  at 
the  poles  than  at  the  curves.  In  both,  the  glow  toas  most  intense 
at  one-seventh  of  the  distance  from  the  poles  to  the  middle  of  the 
carve  ;  fix)m  which  point  the  intensity  gradually  became  less 
towards  the  bend.  The  poles,  therefore,  had  lost  less  of  the 
intensity  of  their  glow  than  when  closed  by  the  armature.  In 


*  Something  like  this  happened  in  Vienna.  It  was  the  ohject  and  detenni- 
nation  of  some  persons,  with  one  hlow,  to  make  an  end  of  the  offensive  sahject 
of  Magnetism.  All  the  physicians  who  were  most  strongly  hostile  to  the  very 
name  of  magnetism,  aviuling  themselves  of  a  convenient  opportunity,  assem- 
bled, and  eoRvn/g  themtdTes  a  committee  of  the  Society  of  Physicians,  began  what 
ihey  intended  as  their  work  of  annihilation.  But  the  very  title  was  an  un- 
aothoiised  impertinence  ;  for  not  only  did  the  Society  of  Physicians  appoint  no 
committee,  but  that  body  knew  nothing  whatever  of  the  matter.  Nay,  when 
at  last  the  society  became  acquainted  with  it,  after  the  protocol  of  the  ^  com- 
mittee'* had  been,  contrary  to  rvU,  received  and  printed  in  the  ^  Journal  of  the 
Physicians  of  Vienna,"  UformaUtf  disawwed,  in  its  sitting  of  16th  November 
1846,  by  a  large  majority,  all  eonnwtion  with  this  one-sided  proceeding  of 
some  of  its  members,  adopted  on  their  own  sole  authority.  I  myself,  although  an 
honorary  member  of  the  society,  first  heard  of  the  matter  long  afterwards,  when 
the  ^committee"  had  abeady  held  many  sittings  with  MUe.  Reichel.  Indi- 
rectly, and  under  the  cloak  of  some  seeming  compliments,  my  work  (Part  I. 
was  then  published)  was  the  object  of  attack.  But  although  I  was  so  near 
it  was  not  thought  fit  to  invite  me  to  the  sittings.  It  was  to  be  feared 
that  I  might  clear  up  and  rectify*contradictions  and  incongruities  in  thdr 
labours.  But  the  object  of  the  ^  conmuttee"  was  not  to  acquire  knowledge,  or 
to  ascertain  sdentific  truth  ;  it  was  to  gain  a  triumph,  in  the  sense  desirable 
to  a  coterie  of  practitioners  of  the  healing  art.  An  impartial  committee,  chosen 
by  scrutiny  out  of  the  whole  society,  and  in  which  all  opinions  should  have  been 
represented  by  men  acquainted  with  the  subject,  would  have  been  an  excellent 
nnd  praiseworthy  thing,  would  have,  beyond  a  doubt,  brought  to  light  most 
valuable  truths,  and  would  have  established  these  by  the  weight  of  its  autho- 
rity. A  one-sided  party  club,  chiefly  of  young  men,  who,  by  their  own  confes- 
sions, were  utterly  ignorant  of  the  matter  in  hand,  has  no  authority,  and  deserves 
no  aathority.  I  shall  take  opportunity,  from  time  to  time,  to  illustrate  the  value 
of  thdr  bbours.— R. 
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a  later  experiment^  she  compared  the  state  of  the  curve  in  com- 
pound horse-shoes  to  a  white  jelly ;  that  is,  the  white  transparent 
glovf  of  the  mass  of  the  steel  in  the  dark  caused  it  to  resemble 
a  translucent  jelly. 

359.  When  I  tore  the  horse-shoes  asunder^  all  the  poles 
became  brighter,  and  rapidly  acquired  their  original  intensity 
of  glow ;  while  the  curves  returned  to  their  dull  or  dark  state. 
This  was  confirmed  by  all  the  repetitions  I  made  of  the  experi- 
menty  at  many  different  and  distant  times. 

Fig.  3.  360.    The    pheno- 

mena just   described 
were  also  confirmed, 
and  seen  more    dis- 
tinctly, when  I  closed 
the  large  horse-shoe, 
not  with  the  poles,  but 
with  the  curve  of  the 
other,  as  in  Fig.  3. 
The  result,  in  the  large 
horse-shoe,  which  was 
lying  in  the  parallel, 
was  just  the  same  as 
when  it  was  closed 
by    its    armature ; 
namely,     brighter 
curve    and    duller 
poles.  Whenldrew 
downwards,   verti- 
cally, the  curve  of 
the  smaller  horse- 
shoe, till  its  poles 
formed  the  connec- 
tion between  those 
of  the  larger  mag- 
net, in  the  position 
represented  in  Fig. 
4, 1  again  obtained, 
111  the  horizontal  magnet  brighter  poles  and  a  duller  curve. 
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Both  resolts  confirm  those  before  stated,  and  were  observed 
three  months  later  bj  MUe.  Zinkel. 

361.  They  may  be  referred  to  two  causes.  First,  to  the 
shorter  road  which  the  imponderables  have  to  trave^,  when 
the  arcoit  is  completed  by  the  curve  alone,  instead  of  the 
whole  horse-shoe.  Secondly,  to  the  stronger  mutual  action, 
and  the  larger  amount  of  magnetism  and  of  odyle,  which  is 
set  in  motion  by  the  polar  contact  of  two  magnets ;  in  which 
case,  the  magnetism  is  accumulated  or  concentrated  at  the 
poles,  and  is  less  quickly  carried  off  on  account  of  its  greater 
quantity ;  which  also  comes  in  the  end  to  diminished  conduc- 
tion. And  as  odyle  moves  rather  sluggishly  through  matter, 
we  have,  in  this,  an  addition  to  the  theoretical  probability.  It 
is,  however,  at  present  premature  to  enter  on  such  speculations ; 
we  must  first  collect  and  arrange  the  facts. 

362.  It  may  serve  to  shew  how  delicate  the  distinctions 
may  become  in  these  matters,  if  I  add,  that  the  observer  also 
noticed  a  difference  in  the  intensity  of  the  light,  when  the 
limbs  of  both  horse-shoes  were  so  placed  as  to  form  one 

Fig.  5.  line,  as  in  Fig.  5., 

-I -^     and  when  they  were 

"* N.  \    placed  so  as  to  form 

^  j    a  right  angle,  as  in 

^  Fig.  4.  In  the  for- 
mer case  she  saw  the  poles  glowing  rather  brighter,  the  curve 
duller ;  in  the  latter  case,  the  reverse  took  place.  In  £act  it 
must  be  supposed,  that  when  in  one  line,  the  magnets  excite 
each  other  more  powerfully  than  when  at  right  angles,  when 
the  directions  of  their  forces  cross  each  other.  The  feet  that 
Ae  odylic  flame  proceeds  in  the  prolongation  of  the  line  of  the 
magnet  or  of  its  limb,  shows,  that  the  odylic  impulse  acts  in 
the  straight  line  of  the  bar  or  of  the  limb,  as  the  case  may  be. 

363.  Let  us  now  attend  to  the  course  of  the  intensity  of  the 
glow  on  the,  other  horse-shoe^  thaty  namely j  which  is  used  as  ar- 
mctture. — ^When  placed  as  in  Fig.  3.,  the  curve  of  the  closing 
magnet,  previously  hardly  visible  to  Mile.  Zinkel  in  the  dark, 
quickly  acquired  a  brighter  glow,  blue  on  the  one  side,  red 
on  the  other.     Its  poles  were  also  seen  above  in  brighter  glow. 
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When  it  was  now  slowly  drawn  downwards  along  the  poles 
of  the  other,  its  own  cnrye  became  gradually  still  hrigfater,  its 
poles  duller.  When  at  last  I  reached  the  position  of  Fig.  4. 
the  cnrye  was  at  its  brightest,  the  poles  at  their  darkest,  al- 
though they  still  glowed  pretty  brightly.  In  this  position  tfie 
corre  is  the  brightest  part,  the  limbs  the  daikest,  the  poles  of 
intermediate  intensity ;  yet  the  curve  was  never  so  bri^t  as 
when  its  poles  were  closed  by  an  armature.  AU  this  agrees 
perfectly  with  the  preceding  observations. 

364.  The  intensity  of  the  odylic  glow  is  further  different, 
even  at  equal  distances  firom  the  poles,  in  different  parts  of 
steel  magnets.    Mme.  Johanna  Anschuetz,  and  Miles.  Ars- 

MANNSDORFEB,  WiNTEB,  WeIGAND,  NoWOTNY,  OlASER,  and 

others,  always  saw  the  edges  brighter  than  the  flat  surfuies ; 
the  camera  again  brighter  than  the  edges ;  and  aZZ  points 
brighter  than  the  comers.  They  saw  this  also  in  the  attached 
armatures,  fudges  and  solid  angles  vrere  always  brighter  than 
flat  surfietces ;  nay,  they  often  saw  the  edges  glowing,  when 
the  flat  surfiEuses  were  dark  or  invisible.  I  showed  to  Mile. 
Atzmannsdorfer  a  twenty-inch  bar  magnet,  formed  with 
three  armatures  into  a  parallelogram.  She  saw  the  whole 
glowing,  the  magnet  brighter  than  the  armatures,  but  all  ap- 
peared as  it  were  fringed  on  the  edges  with  glowing  threads 
on  all  sides.  The  healthy  sensitives,  MUe.  Pauer,  M.  Rabe, 
M.  ZiNKEL,  and  others,  often  gave  the  same  account  of  it. 
— ^Mme.  Bauer  saw  a  simple  horse-shoe,  when  open,  more 
strongly  and  brightly  fringed  with  light  than  when  closed ; 
in  whidi  latter  case,  the  luminous  threads  on  the  edges  inmie- 
diately  became  duller.  She  saw  these  threads  or  borders  on 
both  internal  and  external  edges,  but  brighter  on  the  latter. 
They  were  also  brighter  on  the  negative  than  on  the  positive 
limb. — MUe.  Zenkel  described  this  phenomenon  most  clearly. 
I  showed  her  horse-shoes  of  one  and  three  bars,  both  open  and 
closed.  She  saw  the  simple  ow6,  when  operiy  enclosed  in  a 
bright  border  of  light  on  all  its  edges.  The  border  on  the 
outer  edges  was  the  most  luminous,  both  at  the  poles  and  at 
the  curve,  so  that,  in  the  open  simple  horse-shoe,  the  greatest 
intensity  of  glow  ran  round  the  external  edges.     When  it  was 
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closedy  it  was  also  bordered  with  glow ;  but  at  the  curve  the 
inner  edges  were  brighter  than  the  outer  ones.  This  greater 
intensity,  however,  diminished  gradually  towards  the  poles, 
where  it  was  transferred  to  the  outer  edges,  and  attained  its 
maximum  about  one-seventh  of  the  length  of  the  limb  below 
the  pole. — In  the  ikree-bar  horse-shoe^  when  open^  she  saw  the 
inner  edges  of  the  curve  brightest,  but  diminishing  in  brightness 
and  even  losing  their  glow  towards  the  poles,  where  again  the 
outer  edges  were  most  Imninous. —  When  the  three-har  horse- 
shoe  toas  closedy  the  outer  edges  were  more  bright  than  the 
inner,  as  was  also  the  case  with  those  of  the  armature.  We 
must  not  forget,  that  in  the  three-bar  magnet  only  the  project- 
ing middle  bar  is  directly  closed  by  the  armature.  Hence  the 
slight  differences  between  it  and  the  simple  horse-shoe  in  the 
brightness  of  the  luminous  border.  She  saw  all  armatures, 
when  attached,  brighter  on  the  external  than  on  the  internal 


365.  From  these  observations  we  may  deduce  the  rule,  that 
the  fidnge  of  light  on  the  edges  is  more  intense  on  the  external 
edgesy  when  the  magnets  are  open,  and  their  odylic  tension  is 
(probably)  greater ;  and  that  this  brightness  of  the  external 
edges  diminishes  when  the  magnets  are  closed,  their  odylic 
tension  diminished,  and  the  dynamic  activity  set  in  circulation, 
and  thus  directed  more  internally,  so  that  the  luminous  borders 
on  the  inner  edges  acquire  increased  intensity, 

366.  Mme.  Fenzl,  Mme.  Bauer,  Mme.  Eienesberger, 
M.  ZiNKEL,  and  MUe.  Glaser,  pointed  out,  as  the  brightest 
part  of  the  bar  or  of  the  open  horse-shoe  magnets,  always  a 
spot,  not  on  the  pole  itself,  but  a  little  backwards  from  it, 
about  one-seventh  of  the  distance  to  the  axis.  This  was  the  case 
when  the  magnets  were  open,  or  closed  either  with  their  arma- 
tures or  with  other  magnets ;  or  in  any  arrangement  whatever. 
When  closed,  the  curve  was  indeed  brighter  than  the  poles, 
but  this  spot  was  always  brighter  than  the  curve.  But  it  is 
well  known  that  at  this  point  the  focus  of  magnetic  attraction 
lies ;  that  focus  coincides,  therefore,  with  that  of  the  greatest 
intensity  of  odylic  glow. — MUe.  Zinkel  observed  a  remark- 
able case  of  change  of  place  in  this  most  luminous  point. 
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When  a  closed  horsenshoe  was  placed  verticallj,  the  poles  and 
the  armature  dawnwards,  these  spots  left  the  poles^  and  fixed 
themselyes  on  both  sides  of  the  middle  of  the  curve,  and  again 
about  a  seventh  of  the  distance  to  the  poles.  When  I  dosed 
one  horse-shoe  with  another,  the  most  luminous  spots  on  both 
magnets  were  one-seventh  within  the  poles,  and  were  more 
distinct,  because  now  the  polar  ends  were  more  luminous  than 
the  curve*  The  same  thing  happened  with  soft  iron  bars ; 
when  magnetised  by  induction,  Mile.  Zinkel  always  saw  the 
bright  spots  one-seventh  of  the  half  length  of  the  bar  within 
the  poles. 

367.  Stroking  one  magnei  toitk  another  exoUea  on  artijicialj 
and  very  bright  odylic  glow.  At  the  point  where  the  magnet 
used  for  stroking  may  happen  to  rest  with  its  poles  on  the 
other,  it  produces  in  it  a  very  luminous  spot,  which  moves 
with  the  stroking  magnet  as  it  is  drawn  along.  The  point 
touched  is  brought  into  a  bright  glow,  which  always  fikdes 
away  as  the  magnet  is  shifted,  and  appears  where  it  is  placed. 
This  observation  was  repeated,  in  many  varied  forms^  with 
Mile.  Zinkel. 

368.  Not  only  magnets,  but  every  other  object  which  yields 
odyle,  produced  this  effect  When  I  drew  slowly,  along  the 
surface  of  the  steel  lamella  of  a  magnet,  the  point  of  a  crystal 
of  chrome  alum,  arragonite,  rock  crystal,  or  heavy  spar,  the 
point  of  contact  became  much  brighter,  over  a  circle  of  0.4  to 
0.8  inch  in  diameter.  Even  the  himian  hand  has  the  same 
action.  When  I  laid  my  right  hand  on  the  curve  of  a  horse- 
shoe magnet,  and  passed  it  along  towards  the  southward  pole, 
there  appeared  a  brighter  spot  wherever  I  touched  the  steeL 
The  same  thing  happened  when  I  drew  my  left  hand  along 
the  northward  limb.  Mile.  Zinkel  saw  this  very  often,  as 
did  also  Mile.  Gulseb,  Dr.  Nied,  and  Mme.  von  Peichich- 
ZiMANYi,  most  distinctiy.  Anka  Hetmanek  saw  it  on  a 
bar  magnet.  When  I  placed  a  pocket  horse-shoe,  which  only 
exhibited  to  the  sensitive  a  feeble  glow  at  the  poles,  on  the 
pabn  of  the  hand  of  Mile.  Pauer,  of  Miles.  Weigand,  Zin- 
kel, Glaser,  and  of  Mme.  Bauer,  they  saw  the  whole 
magnet  slowly  become  luminous,  and  in  a  few  minutes  acquire 
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the  full  odylic  glow.    We  shall  hereafter  meet  with  a  similar 
action  of  magnets  on  other  odylo-lnminons  bodies. 

369.  Heat  was  found  not  to  increase  the  odylo-lnminous 
phenomena.  I  laid  on  the  hot  stove  in  the  dark  chamber, 
before  Mile.  Pauer  and  Mile.  Glaser,  some  small  bars  and 
horse-shoes,  which,  when  cold,  shewed  to  them  a  beautiful 
glow  and  distinct  flames.  When  they  had  acquired  nearly 
blood-heat,  the  girls  both  found  the  glow  much  duller  and 
more  turbid.  Mile.  ZiKkel  saw  a  large  horse-shoe  become 
gradually  duller  as  it  grew  warmer,  and  at  the  temperature  of 
167°  F.  the  glow  was  strikingly  reduced ;  but  it  returned,  as 
before,  on  cooling.  We  know  that  under  such  circumstances 
the  magnetic  intensity  follows  a  similar  course ;  so  that  it 
would  appear  that  in  this  case  the  odylo-luminous  phenomena 
run  parallel  with  it. 

370.  When  I  brought  a  magnet  into  the  electric  atmos- 
phere of  the  conductor  of  a  machine,  at  the  distance  of  forty 
inches,  when  the  sparks  were  two  inches  long,  the  glow 
increased  considerably  in  intensity,  even  when  the  magnet 
was  not  isolated,  but  held  in  the  hand  or  lying  on  the  table ; 
and  the  effect  increased  as  it  was  brought  nearer  the  conductor. 
The  light  did  not  change  perceptibly,  whether  the  magnet 
were  electrified  itself  or  not.  These  things  were  ascertained 
by  a  series  of  experiments  with  Mile.  Zinkel,  made  with 
short  bars,  with  larger  ones,  with  one  of  five  feet,  and  also  with 
smaller  horse-shoes,  and  with  the  large  one  of  nine  bars. 

371.  The  effect  produced  by  the  electric  atmosphere  on 
the  odylic  polarity,  appears  to  me  still  more  worthy  of  atten- 
tion, in  so  far  as  it  i^ects  the  colours  of  the  glow.  If,  for 
example,  I  turned  towards  the  positively  charged  conductor, 
the  negative,  northward,  and  blue  glowing  side  of  a  magnet, 
bar  or  horse-shoe  form,  the  intensity  of  light  was  increased, 
and  the  blue  became  brighter.  But  if  I  turned  round  the 
magnet,  and  placed  towards  the  conductor,  the  positive,  south- 
ward, and  red-glowing  side  of  the  magnet,  not  only  did  the 
red  colour  of  the  glow  feule,  but  it  soon  passed  into  blue. 
The  odylic  polarity  was  reverted.  The  +  O,  turned  towards 
+  E,  was  changed  into  —  O ;  the  blue  —  O  of  the  opposite 
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end  of  the  magnet  became  red  glowing  +  O.     Both  Mile, 
ZiNKEL  and  Baroness  von  Augustin  saw  this. 

372.  I  reversed  the  experiment,  giving  to  the  conductor 
positive  electricity.  It  now  produced  reversed  effects  on  the 
odylic  glow  of  the  magnet ;  changing,  when  turned  towards  it, 
the  negative  blue-glowing  pole  of  the  magnet  into  a  positive 
red-glowing  pole,  and  the  opposite  positive  and  red  pole  to  a 
negative  blue  one,  all  at  forty  inches  distance.  But  when  I 
ceased  to  electrify  the  conductor,  in  a  few  seconds  the  light  at 
both  poles  faded,  and  returned  to  its  original  colours,  corres- 
ponding to  the  magnetic  polarities.  I  could  repeat  and  vary 
backwards  and  forwards  every  minute,  this  reversal  of  the 
colours.  The  power  of  electricity,  merely  by  its  atmosphere, 
to  intensify,  in  a  conformable  position,  the  odylic  polarities 
even  of  unisolated  magnets,  and  to  reverse  them  for  a  time, 
when  unconformably  placed,  was  thus  demonstrated. 

373.  Since  every  one,  femiiliar  with  this  department  of 
physics,  knows  that,  in  these  circumstances,  the  magnetic  poles 
of  a  magnet  are  not  reversed,  it  is  almost  unnecessary  to  detail 
Ae  experiments  which  I  made  to  satisfy  myself  of  tiiat  truth. 
As  the  approach  of  another  needle  could  not  here  decide  the 
question,  as  it  might  possibly  be  affected  by  induction,  I 
adopted  another  method.  I  hung  at  the  Airther  end  of  a  bar 
magnet,  twenty  inches  long,  a  small  needle,  so  that  its  point 
was  merely  attached  to  the  extreme  point  of  the  bar,  and  was 
therefore  so  easily  detached  that  a  slight  shaking  of  the  floor 
caused  it  to  fall.  If  the  attracting  power  should  be  in  the 
slightest  degree  diminished,  it  must  instantly  fieJl,  and  that 
long  before  the  power  was  reduced  to  null.  But  such  a 
diminution,  and  final  passage  into  a  state  of  indifference,  must 
necessarily  occur,  if  the  magnetic  polarities  underwent  reversaL 
I  now  charged  the  conductor,  and  then  discharged  it;  the 
glow  of  the  bar  changed  its  colours  by  the  effect  of  the  electric 
atmosphere,  and  then  returned  to  its  original  state ;  all  this 
being  several  times  repeated.  But  the  needle  never  stirred 
nor  fell  off.  The  magnetic  polarity  of  the  bar,  therefore, 
suffered  no  appreciable  change,  while  the  odylic  polarities,  as 
was  shewn  by  the  colours  of  the  glow,  were  repeatedly  reversed. 
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These  facts  supply  one  of  the  most  striking  proofs  of  the 
distinction  which  exists  between  magnetism  and  odyle,  since 
they  prove  that  cases  occur  in  which  these  forces  are,  in  one 
and  die  same  bar,  and  at  the  same  time,  in  a  state  of  direct 
opposition.  We  shall  return  to  this  point  when  considering 
the  odylic  flame. 

374.  Just  as  the  armature  becomes  glowing  by  induction, 
so  also  does  an  dectro-magnet,  A  soft  iron  horse-shoe,  the 
limbs  of  which  were  thirteen  and  a  half  inches  long,  1.6  inch 
in  diameter,  and  round  which  was  coiled  a  copper  wire,  0.032 
(about  one-thirtieth,)  of  an  inch  thick,  was  connected  with  a 
battery  of  six  pairs  of  zinc  and  silver,  according  to  Smee, 
each  pair  having  a  surface  of  sixty  square  inches.  All  the 
sensitives  to  whom  I  showed  this  in  the  dark,  namely,  Mme. 

ElENESBEBGER,  AnKA  HeTMANEK,  Mile.  ZiNKEL,  StEPHAN 

EoLLAB,  Mme.  von  Tessedik,  Prof.  Endlicheb,  Mme. 
Fenzl,  M.  Delhez,  and  others,  saw  the  iron,  as  well  as  the 
armature,  when  attached,  very  soon  become  more  or  less 
glowing.  The  open  poles  were  brightest,  and  the  light 
diminished  towards  the  curve.  The  colour  of  the  glow  was 
bluish  at  the  northward,  reddish  yellow  at  the  southward 
pole,  exactly  as  in  a  steel  magnet  magnetised  by  stroking. 
The  armature  exhibited,  when  attached,  the  colours  reversed, 
red  at  the  northward  pole  of  the  magnet,  blue  at  the  souths 
ward.  It  had  therefore  been  converted  into  an  induced  magnet 
by  the  induced  magnet  which  it  closed. 

375.  Not  only  did  the  soft  iron,  thus  converted  into  an 
induced  magnet,  exhibit  the  odylic  glow,  but  this  was  also  the 
case  with  all  those  parts  of  the  apparatus  which  temporarily 
acquired  magnetism,  as  the  coil,  the  connecting  wires,  and 
even  the  battery  itself.  I  only  mention  this  here  to  render 
the  section  on  the  odylic  glow  complete ;  but  must  reserve 
the  details  for  a  subsequent  occasion. 

376.  Even  a  simple  bar  of  soft  iron,  although  in  itself  con- 
stantly exhibiting  a  feeble  glow,  as  all  bodies  do  more  or  less, 
is  not  unaffected  in  its  glow  by  changes  in  its  position,  with 
reference  to  the  magnetic  meridian.  MUe.  Zinkel  saw  a  soft 
iron  bar,  twenty  inches  long,  increase  in  blue  glow  towards 
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the  north,  and  in  reddish  yellow  glow  towards  the  south. 
When  tamed  round,  the  colours  changed  places  in  the  bar, 
so  that  the  blue  glow  was  always  seen  on  the  north  side. 
When  the  bar  was  placed  vertically,  she  saw  it,  contrary  to 
all  expectation,  glowing  with  a  bluish  grey  light  at  the  upper 
end,  and  with  a  whitish  red  below.  (This  apparent  anomaly 
will  be  hereafter  discussed.) 

377.  We  already  know,  from  my  previous  treatises,  that 
the  magnet  possesses  the  power  of  communicating  to  other 
bodies  its  own  inherent  odylic  force.  But  later  researches 
first  taught  me,  that  its  potoer  of  exciting  the  odylic  glow  could 
also  he  transferred  to  other  bodies,  Mme.  KlENESBEBQEB, 
Miles.  Atzmannsdobfer,  Glaser,  and  Zineel,  and  Fried- 
RICH  Weidlich,  went  through  numerous  experiments,  in 
which  I  placed  over  the  flaming  poles  of  magnets  iron  and 
copper  wires,  rolled  up  into  flat  coils,  with  projecting  ends, 
of  the  length  of  a  foot  or  more.  These  wires  immediately 
absorbed  die  odylic  flame,  and  their  own  odylic  glow  became 
much  more  intense.  I  shall  detail  these  experiments  further 
on,  when  considering  the  odylic  flame,  (§  486.)  Even  glass, 
such  as  large  lenses,  bell  jars,  &c  when  brought  near  the  poles 
of  strong  magnets,  acquired  the  glow.     See  §  481. 

378.  If  we  now  collect,  in  a  brief  form,  what  has  been  said 
above  concerning  the  odylic  glow,  we  obtain  the  following 
condensed  smnmary : — 

a.  The  proper  light,  or  glow  of  all  magnets,  of  whatever 
form,  appears  in  the  dark,  when  of  the  lowest  degree  of  lumi- 
nousness,  dark  grey ;  it  gradually  rises  to  whitish  and  yellow- 
ish, and  generally  assumes  at  the  northward  pole  a  bluish,  at 
the  southward  pole  a  reddish  tint. 

J.  These  colours  exhibit  many  varieties  of  shade,  according 
as  the  poles  of  the  magnets  are  open  or  closed,  conformably  or 
unconformably  placed,  turned  eastward  or  westward,  upwards 
or  downwards ;  that  is  to  say,  according  as  their  struggle  with 
the  magnetism  of  the  earth  was  carried  on  under  different  con- 
ditions. But  the  phenomena  uniformly  follow  a  law,  which 
in  each  position  decides  their  nature,  and  the  efiects  of  which 
never  fail  to  appear. 
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c.  An  electro-magnet  obeys  essentially  the  same  laws. 

d,  A  bundle  of  bars  or  of  horse-shoes,  placed  with  like 
magnetic  poles  in  contact,  has  its  odylic  poles  reversed,  so  as 
to  alternate  with  each  other. 

«.  The  armature  shares  in  these  effects.  As  an  induced 
magnet,  it  interferes  both  actively  and  passively,  altering  the 
intensity  and  colour  of  the  light. 

/.  An  unmagnetic  iron  bar  plays  to  some  extent  the  part  of 
an  induced  magnet,  formed  by  the  influence  of  the  magnetism 
of  the  earth,  and  exhibits  the  phenomena  of  odylic  glow  cor- 
responding to  that  state. 

g.  The  intensities  of  odylic  glow,  in  the  same  magnet,  keep 
pace  with  the  magnetic  intensities.  They  are  of  different  de- 
grees in  different  magnets,  and  in  different  parts  of  the  same 
magnet ;  and  this  according  as  the  magnets  are  open  or  closed^ 
with  the  poles  conformable  or  unconformable,  turned  towards 
east  or  west,  upwards  or  downwards.  In  these  different  cir- 
cumstances, the  points  of  greatest  intensity  change  their  places 
at  the  magnetic  poles  or  axes.  The  light  is  strong  enough,  to 
the  eyes  of  the  sensitive,  to  be  reflected  by  ordinary  mirrors. 

A.  Magnets,  when  closed  by  other  magnets,  instead  of  their 
armatures,  exhibit  dislocation  of  the  points  of  greatest  inten- 
si^,  according  to  the  same  laws,  but  in  a  different  manner. 

t.  The  poles  of  magnets,  laid  on  any  part  of  other  magnets, 
produce  there  partial  increase  of  intensity  in  the  glow,  or 
brighter  spots.     Crystals  and  hands  produce  the  same  effect 

h.  The  electric  atmosphere  intensifies  the  odylic  glow. 

2.  It  has  so  powerful  an  action  on  the  odylic  light,  that  it 
can  produce  reversal  of  the  odylic  poles,  where  no  change  in 
magnetic  polarity  occurs. 

m.  Heat  diminishes  the  odylic  glow  in  steel  magnets. 

n.  The  odylic  glow  is  transferable  from  the  magnet  to  other 
non-magnetic  bodies,  such  as  copper  wire,  &c. 

o.  Although  the  odylic  intensities  run  parallel  with  the 
magnetic  intensities,  yet  their  polar  values  do  not  always  do 
80.  There  are  frequent  cases  in  which  -f  M  appears  associated 
with  —  0,  and  vice  versa.  These  contrasts  afford  strong  proof 
that  magnetism  and  odyle  are  not  identical 
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II.   THE  ODYLIC  FLAMES  OVEK  STEEL  MAGNETS. 

379.  In  the  preceding  experiments  on  the  glow,  the  flames 
flowing  from  the  magnetic  poles  followed  everywhere  the  same 
course.  This  phenomenon  forms  the  second  degree  in  the 
scale  of  the  odjlo-lmninous  appearances,  and  consists  in  a 
light,  which,  to  the  more  feebly  sensitive,  appears  as  a  vague 
gleam  over  the  poles,  but  which  the  more  highly  sensitive,  ac- 
cording to  the  degree  of  their  perceptive  power,  saw  gradually 
passing  into  the  aspect  of  a  real  flame,  under  which  name  they 
described  it  There  are  magnets  which  exhibit  the  glow 
without  the  flame,  but  none  which  have  the  flame  £euI  to  ex- 
hibit the  glow.  The  glow  is  always  the  first  luminous 
appearance.  I  once  had  a  horse-shoe,  which  had  become 
so  weak  as  not  to  carry  its  armature,  but  still  retained  per- 
ceptible traces  of  magnetism.  I  showed  it  to  Mile.  Zinkel 
in  the  dark  chamber,  at  a  time  when  she  was  very  highly  sen- 
sitive to  odylic  light  She  saw  the  whole  magnet  glowing, 
but  could  perceive  over  its  poles  no  flame,  only  a  feebly  lumi- 
nous smoke.  When  the  odylic  intensity  is  increased,  the 
flame  is  added.  We  are  entitled  to  assume  that  the  flame 
exists  everywhere,  but  we  can  only  speak  of  it  where  it  be- 
comes visible.  We  shall  study  its  characters,  as  £Eur  as  I  have 
been  able  to  extend  the  investigation  into  these  beyond  what 
has  been  formerly  described.  Let  us  go  through  the  experi- 
ments which  I  have  made  with  magnets,  on  this  branch  of  the 
subject. 

380.  I  must,  for  the  sake  of  connection,  refer  to  the  details 
given  in  the  first  treatise,  §  3  to  20.  A  year  afterwards,  in 
1845, 1  went  through  a  series  of  researches  with  Mile.  Atz- 
MANNSDOBFER,  who  was  then  living  in  my  house.  These 
researches  partly  confirmed  and  partly  extended  those  formerly 
described,  and  must  be  added  to  them.  She  saw,  on  all  mag- 
nets, without  exception,  flames  varying  in  size  or  in  intensity ; 
the  former  according  to  the  size,  the  latter  according  to  tiie 
amount  of  magnetic  or  odylic  charge  of  the  magnets,  and  vaiy- 
ing  also  according  as  the  fluctuations  in  her  state  of  health 
heightened  or  depressed  her  sensitive  powers.     Out  of  hun- 
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dreds  of  experiments  I  adduce  only  a  few.  Towards  the  end 
of  summer^  when  she  is  generally  better,  she  saw,  on  a  weak 
bar  magnet  of  twenty  inches,  flames  little  more  than  an  inch 
in  height  At  the  same  time,  she  saw,  on  the  poles  of  a  seven- 
bar  horse-shoe,  flames  of  eight  inches  high.  Afterwards,  when 
more  sensitive,  the  largest  of  my  magnets,  a  heavy  horse-shoe 
of  nine  cast-steel  bars,  was  placed  before  her  in  the  dark. 
Although  she  did  not  know  which  magnet  was  used,  she  saw 
again,  as  she  had  done  a  year  before,  flames  of  fully  five  feet 
in  height  burning  on  both  poles.  They  were  so  large,  that 
when  the  poles  were  upwards,  they  rose,  and  united  into  a 
column  of  fire.  She  could  see,  by  the  somewhat  difierent  co- 
lours of  the  flames  given  out  at  the  two  poles,  that  this  column 
was  formed  of  two,  the  one  yellowish  white,  the  other  bluish  ; 
the  former  smaller  than  the  latter.  The  whole  dark  chamber 
was  so  illuminated  by  them,  that  she  could  see  in  it  the  out- 
lines of  all  objects.  Between  the  limbs,  which  had  a  white 
odylic  glow,  she  saw  the  whole  space  filled  with  threads  of 
flame,  and  the  outer  surface  of  the  steel  envelopedjall  round 
in  a  fiery  down,  which  undulated,  and  appeared  to  flow  some- 
times towards  one  pole,  sometimes  towards  the  other.  At  the 
planes  of  junction  of  the  lamellae,  and  at  their  edges  and  covers, 
where  they  form  the  poles,  there  were  separate  small  flames 
flowing  out  laterally,  and  strongest  on  the  outer  comers,  where 
they  at  last  ended  in  sparks,  which  flew  singly  away.  As  all 
this  corresponds  exactly  in  the  details  with  what  Mile. 
Reichel  had,  a  year  before,  described  in  a  somewhat  inferior 
degree,  and  on  a  weaker  magnet,  I  shewed  to  Mile.  Atz- 
MANNSDOBPER,  after  her  observations  and  the  description  of 
them  had  been  finished,  the  drawings  given  with  the  first  part 
of  my  researches,  in  Plate  I.  She  found  the  whole  to  corre- 
spond pretty  exactly  with  what  she  had  herself  seen,  and  thus 
confirmed  the  accuracy  of  my  earlier  investigations.  But  she 
said  that  the  flames  were  all  much  lighter  and  more  delicate 
than  they  appear  in  the  drawings.  They  were,  as  Mile. 
B.EICHEL  had  observed,  in  motion,  yielded  to  every  breath,  and 
shewed  a  beautiful  play  of  many  colours. 

381.  I  have  to  report,  almost  in  the  same  words  as  were 

u 
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used  hj  this  patient,  what  a  healthy  sensitive.  Mile.  Zinkel, 
described.  She  also  saw,  more  distinctly  under  certain  cir- 
comstances,  from  bar  magnets  flames  of  0.4  inch  to  four 
inches  long,  and  those  of  the  liffge  nine-bar  magnet  £rom  forty 
inches  to  five  feet  high.  The  presence  of  the  catamenia  was 
one  of  these  circumstances.  She  saw,  too,  both  in  bars  and 
horse-shoes,  the  small  lateral  flames  on  the  edges  and  solid 
angles ;  the  play  of  colours ;  the  strong  illimiination  of  sm> 
rounding  objects ;  the  sparks  flying  singly,  all  just  as  Mile. 
Beichel  had  described  them,  two  years  before. 

It  has  already  been  stated,  §  316,  that  a  healthy  sensitive, 
Baron  von  Oberlaender,  saw  these  flames  from  the  nine-bar 
horse-shoe  of  the  same  size.  The  same  has  been  stated  of 
Fbiedrich  Weidlich,  §  330,  of  Mme.  Kienesberger,  §  328, 
of  the  healthy  sensitive  MUe.  Glaser,  §  313,  of  Dr.  Nied, 
§  315,  of  Baroness  von  Augustin,  §  312,  of  M.  Franz  Fer- 
NOLENDT,  §  303,  of  Mme.  von  Varady,  §  299,  and  in  a  de- 
gree very  little  inferior  of  the  thoroughly  healthy  MUe.  Sophia 
Pauer,  §  309.  AU  of  them  saw  flames  about  the  height  of  a 
many  hummg  up  over  the  mne-har  horse-shoe. 

382.  Let  us  now  consider  some  of  the  properties  of  these 
flames ;  and  first,  their  extent. 

We  have  seen  that  the  size  of  the  flames  depends,  objectively, 
in  part  on  the  size  of  the  magnets,  in  part  on  their  intensity, 
or  amount  of  charge ;  but  that,  subjectively,  the  perception 
and  recognition  of  them  is  determined  by  the  state  of  sensi- 
tiveness of  the  observer.  As  among  men,  in  reference  to 
ordinary  vision,  there  exist  such  diflerences,  that  while  one 
man  does  not  recognise  his  brother  when  he  passes,  while 
another,  with  falcon  glance,  counts  the  larks  in  the  sky ;  as, 
ftirther,  there  are  persons  who  can  see  nothing  even  in  a  mo- 
derate degree  of  darkness  or  obscurity,  while  others  find  their 
way  in  the  darkest  night;  as  there  are  patients,  sufiering 
from  intense  hemeralgia,  who  only  see  in  the  brightest  light, 
and  become  quite  blind  in  a  feeble  light,  and  are  thus  directly 
opposed  to  sensitives ;  as  there  are  Albinos,  and  persons  affected 
with  what  is  called  Daltonism,  who  are  insensible  to  certain  co- 
lours, nay,  some  persons  who  are  insensible  to  all  colours,  and 
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to  whom  the  world  around  appears  like  an  engraving ;  so  is  it 
with  the  power  of  perceiving  the  odylic  light  According  to  the 
degree  of  their  perceptive  power,  the  sensitives  see  the  flames 
of  one  and  the  same  magnet  larger  or  smaller.  This  is  not 
only  the  case  in  different  persons,  but  in  the  same  person  on 
different  days,  at  different  hours  ;  nay,  pretty  frequently  the 
variation  occurs  in  a  surprising  manner  from  one  minute  to 
another,  so  that,  for  example,  in  three  successive  moments, 
the  same  odylic  flame  may  be  at  first  imperceptible,  then 
visible,  but  small,  and  immediately  afterwards  large  and 
strong,  without  any  change  in  the  object,  in  consequence  of 
variations  in  the  sensitiveness  of  the  observer  to  the  light.  I 
shall  make  known  the  cause  of  these  variations  in  one  of  the 
subsequent  treatises,  when  the  power  of  seeing  the  odylic 
light  will  be  specially  treated  of. 

383.  The  lowest  degree  of  perception  of  the  odylic  flames 
consists  in  perceiving  a  flash  of  light,  which  quickly  disappears, 
at  the  moment  of  suddenly  detaching  the  armature.  This 
was  seen  by  Dr.  Nibd,  Baroness  Pauline  von  Natoep,  M. 
KoTSCHY,  Mme.  VOK  Varadt,  Chevalier  VOK  Rainer,  Baro- 
nessIsABELLA  VON  Tessedik,  M.  Demeter  Tirka,  Mme.  von 
Peichich-Zimanti,  Mile.  Amalie  Krueger,  Mile.  Glaser, 
M.  Paubr,  Prof.  Endlioher,  M.Delhez,  Baroness  von  AuGU- 
8TIN,  as  well  as  Mile.  Nowotny  and  the  other  early  sensitives, 
(§  3). — Mme.  C-ffiCiLiA  Bauer  gave  a  more  detailed  account 
of  this  phenomenon.  At  the  moment  of  detaching  the  armature 
she  saw  a  flashing  scintillating  light,  almost  like  that  produced 
by  flint  and  steel,  which  instantly  disappeared.  But  at  that 
moment,  the  flame  over  the  poles  was  not  at  its  largest,  it  was 
on  the  contrary  at  its  smallest,  and  at  first  hardly  perceptible. 
But  it  immediately  began  to  appear,  small  at  first,  then  grow- 
ing, and  soon  reaching  its  stationary  maximum.  This  required, 
in  all,  about  a  minute.  Some  months  afterwards,  MUe.  ZiN- 
kel  gave  me  exactly  the  same  accoimt  of  the  phenomenon. 

The  different  degrees  of  light  exhibited  by  the  lights  seen 
over  the  magnetic  poles,  from  a  mere  glimmer  of  light  to  the 
distinct  flame,  are  described  with  slight  differences  by  almost 
every  observer.     At  the  bottom  of  the  scale  we  find  MM. 
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HUETTER,  SOHUH,  and  Prof.  Ragskt.  Next  to  them  come 
Prof.  Hu»S  of  Stockholm,  who  only  saw  lights  over  the  elec- 
tro-magnet In  the  middle  we  find,  among  others.  Prof. 
Endlicher,  who  begins  to  see  the  luminous  emanations  more 
extended  and  more  dense.  Then  come  Dr.  Nied,  M.  Babe, 
Baroness  VON  Auoustin,  Mile.  Pauer,  Baron  von  Ober- 
LAENDER,  Anka  Hetmanek,  and  M.  Anschuetz.  Still 
higher  stand  Mme.  Bauer,  Mile.  Zinkel,  and  above  all,  the 
sensitives  affected  with  somnambulism,  who  always  see  the 
lights  over  magnets  as  decided  flames. 

384.  Among  the  ohje(^Ye(Mndi\iouBfor  the  size  of  the  JUmtej 
is  the  difference  between  northward  and  southward  poles.  In 
most  cases,  the  two  flames  are  of  unequal  size,  at  least  under 
the  48th  parallel  of  north  latitude,  which  is  that  of  my  resi- 
dence, when  the  horse-shoe  magnets  stand  upright,  or  when 
their  poles  are  pointed  to  the  north,  or  in  bars  when  they  are 
conformably  placed  in  the  meridian.  It  is  probably  different, 
and  proportionally  so,  in  other  places  of  different  latitudes. 
Within  the  tropics,  the  difference  between  the  polar  flames  of 
conformably  placed  horse-shoes  will  become  imperceptible ; 
and  under  the  magnetic  equator  these  differences  wiU  no 
doubt  disappear.  Beyond  the  tropics,  for  example  at  the 
Cape,  or  in  Van  Diemen's  Land,  or  Buenos  Ayres,  they  will 
be  reversed ;  the  southward  flame  will  be  the  predominant 
one,  instead  of  the  northward,  as  with  us.  When  a  bar  mag- 
net is  placed  in  the  meridian,  the  northward  pole  towards  the 
nprth,  all  my  sensitives,  diseased  and  healthy,  have  found,  in 
numberless  trials,  the  flame  of  the  northward  pole  larger  than 
that  of  the  southward  pole.  The  difference  amounted,  on  an 
average,  to  nearly  one  half;  so  that  the  northward  flame  was 
about  twice  as  high  as  the  southward.  I  say  about  twice  as 
high,  because  my  innumerable  questions  in  the  dark  could 
not  be  answered  with  a  measuring  rod.  The  observers  usually 
made  use  of  spans,  finger-lengths,  hand-breadths,  and  thumb- 
breadths,  to  explain  their  meaning.  Very  great  accuracy  was 
here  not  required,  since,  for  the  present,  we  only  give  the 
general  outline  of  the  phenomena.  But  the  sensitives  agree 
in  regarding  the  proportion  of  the  size  of  the  northward  flame 


BY  THE  POSITION  OF  THE  MAGNETS.  309 

to  that  of  the  southward  as  two  to  one.  This  is  in  an  inverse 
ratio  to  the  odylic  glow  of  the  bars ;  for,  as  we  have  seen,  in 
that  phenomenon,  the  blue  northward  side  is  shorter  than  the 
red  southward  side.  (But  this  may  be  an  optical  delusion ; 
because  the  blue  glow  is  much  less  luminous  than  the  yellow- 
ish red,  and,  therefore,  in  the  lower  degrees  of  sensitiveness, 
becomes  invisible  to  the  eye  sooner  than  the  other;  which 
may  happen  without  its  being  really  shorter.)  Were  I  to 
produce  all  the  testimony  I  possess  on  the  subject  of  the 
relative  length  of  the  flames,  I  should  have  to  name  almost 
every  sensitive  I  have  tried,  which  would  be  useless  and  tedi- 
ous. I,  therefore,  confine  myself  to  mentioning  Dr.  Nied, 
Baron  voN  Obeelaender,  Baroness  von  Varady,  Mme. 
VON  Peichich,  Prof.  Endlicher,  M.  Delhez,  Baroness  von 
AuousTiN,  Mile.  Pauer,  all  healthy ;  Mme.  Kienesberger, 
Miles.  Atzmanndorfer,  Keichel,  Weigand,  Winter,  all 
more  or  less  in  bad  health ;  and  further,  the  strong  and  heal- 
thy Mile.  ZiNKEL,  and  the  healthy  carpenter  Klaiber,  with 
whom,  in  particular,  I  have  multiplied  and  varied  these  ex- 
periments. 

385.  The  result  is  analogous,  but  altered,  when  a  bar 
magnet  is  placed,  not  conformably  in  the  meridian,  but  in 
such  a  position  that  its  southward  pole  points  to  the  north, 
its  northward  pole  towards  the  south,  or  unconformably.  In 
this  case,  the  sensitives  observe  a  diminution  in  the  size  of 
the  flames,  both  of  them  becoming  duller,  less  luminous,  more 
turbid,  shorter  and  narrower,  but  also  being  modified  in  their 
colours.  This  has  been  observed  in  numerous  experiments 
by  Mme.  Kienesberger,  Mile.  Atzmannsdorfer,  Miles. 
Glaser,  Keichel,  Winter,  and  Zinkel,  just  as  it  may  be 
deduced  from  the  general  theory  of  magnetism. 

386.  These  sensitives  also  observed  a  horse-shoe,  laid  hori- 
zontally in  the  meridian,  as  stated  in  §  338,  first  with  its  poles 
towards  the  north,  then  with  its  poles  towards  the  south.  In 
the  former  position,  the  bluish  northward  flame  appeared 
larger  and  of  a  brilliant  blue,  while  the  southward  flame  was 
smaller,  muddy  red,  almost  bluish  red.     In  the  latter,  the 
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northward  flame  was  dull,  of  a  greyish  blue  with  a  tinge  of 
yellow,  and  one-third  smaller  than  before ;  while,  on  the  con- 
trary, the  red  southward  flame  was  one-half  larger,  of  a  vivid 
and  brilliant  red. 

387.  When  I  placed  a  five-bar  horse-shoe  vertically,  with 
its  limbs  and  poles  in  the  conformable  position,  northward 
towards  north,  &c.,  Mile.  ZiKKEL  described  both  flames  as 
large,  vivid,  and  brilliant  But  when  I  reversed  the  limbs 
into  the  unconformable  position  of  southward  towards  north, 
&c.,  both  flames  were  smaller,  dull,  turbid,  and  discoloured. 

388.  When  I  inverted  the  horse-shoe,  by  resting  the  curve 
on  a  bar  of  copper,  so  that  the  poles  pointed  vertically  down- 
wards, while  the  limbs  lay  conformably,  the  northward  flame 
was  shorter,  the  southward  longer. 

When  both  poles  were  placed  in  the  oblique  direction  of 
the  magnetic  inclination,  the  results  were  nearly  the  same. 

389.  All  transverse  positions,  with  the  poles  towards  east 
or  west,  yielded  varieties  of  intermediate  results,  in  which, 
however,  the  size  of  the  flames  showed  less  variation.  This 
took  place  in  the  following  way  : — 

390.  When  both  poles  lay  towards  the  west.  Mile.  Zinkel 
described  both  the  flames  as  short ;  with  the  poles  towards 
the  east,  they  were  rather  longer.  But  they  were  always 
ehoTter  than  in  the  vertical  position  with  the  poles  upwards. 

391 .  It  must  further  be  mentioned,  that  the  flames  appeared 
on  the  northward  pole  when  towards  the 

east — longer,  but  duller ; 

west — ^thicker,  but  brighter. 
On  the  southward  pole  when  towards  the 

east — ^thicker,  but  brighter ; 

west — ^longer,  but  duller. 
We  shall  see  further  on,  (§  405,  where  the  conflict  of  two 
odylic  flames  is  treated  of,)  what  is  the  meaning  of  these  difie- 
rencea  of  longer  and  thicker ;  we  shall  there  see  proof  that  the 
former  is  connected  with  an  attraction,  the  latter  with  a  repul- 
sion, of  the  odylic  flames ;  and  we  may  here  anticipate  the 
important  fact,  to  be  afterwards  more  ftiUy  developed,  that 
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easty  in  its  rdatwns  to  odyUy  stands  insome  degreeon  thesideqf 
northy  and  toest,  in  the  same  way^  on  that  qfsoiUh,  Bee  §  536. 
392.  In  a  similar  way,  I  tested,  in  numerous  experiments 
with  the  most  sensitive  subjects,  the  effect  produced  by  the 
magnetic  inclination,  on  the  character  and  size  of  the  odylic 
flames  on  steel  magnets.  Most  of  these  experiments  were 
made  with  Mile.  Atzmannsdorpeb,  Mile.  Reichel,  Mme. 
KiENESBEBGEB,  and  the  healthy  sensitive  Mile.  Zinkel.  It 
first  appeared  that  the  results  arrived  at  in  §  11.  are  not  un- 
conditionally, but  only  conditionally  exact.  I  have  there 
stated,  on  the  authority  of  Mile.  Reichel,  that  the  magnet- 
ism of  the  earth  appears  to  have  no  perceptible  influence  on 
the  size  of  the  flames.  This  is  correct,  when,  as  was  the  case 
in  these  first  trials,  the  changes  of  the  poles  and  of  inclination 
are  rapidly  madcy  and  when  some  time  is  not  given  for  the  de- 
velcpement  of  the  Jlams.  At  that  time  I  was  not  yet  acquainted 
with  a  certain  degree  of  slowness,  with  which  nature  effects 
odylic  changes ;  requiring,  for  the  completion  of  such  changes, 
in  all  cases,  a  short  interval,  half  a  minute,  a  whole  minute, 
and  sometimes  several  minutes,  as  I  shall  have  firequent 
opportunities  of  pointing  out.  When  the  experiments  in 
§  11.  were  more  slowly  made,  and  carefully  observed,  it 
certainly  appeared  that  the  flames  changed  gradually,  not 
only  in  their  size,  but  also  in  their  form,  becoming  smaller  or 
larger  according  to  the  position ;  and  that  the  magnetism  of 
the  earth  undoubtedly  exercised  a  slow  but  very  decided  and 
considerable  influence  on  them.  The  suspended  needle,  as  is 
well  known^  instantly  alters  its  position  when  the  earth's  mag- 
netism can  act  on  it,  and  this  action  produces  instantly  its  full 
effect.  I  at  first  took  for  granted  that  this  applied  equally  to 
odyle,  and  my  first  experiments  were  made  under  this  im- 
pression ;  but  longer  experience  has  taught  me  that  it  is  not 
so,  and  that  the  effects  of  odyle  only  sluggishly  attain  their 
maximum.  When  I  afterwards  varied  the  experiments  with 
Mile.  Eeichel,  so  that  the  bar  magnet  was  not  held  in  my 
hand  as  before,  which  complicates  and  adulterates  the  polar 
flames,  but  was  supported  by  a  wooden  stand,  which  allowed 
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me  conveniently  to  turn  it  in  any  direction ;  and  when  I  placed 
it  in  the  direction  of  the  magnetic  inclination^  allowing  it  to  re- 
main there  for  a  minute^  I  expected  to  find  that  the  blue  flame  of 
the  north  pole  would  increase  in  size^  brightness,  and  purity 
of  colour.  But  the  result  did  not  at  all  agree  with  my  pre- 
conceived opinion.  On  the  contrary,  the  observer  informed 
me  that,  instead  of  this,  the  north  polar  flame  had  lost  very 
considerably,  both  in  strength,  purity  of  colour,  and  intensity 
of  light.  The  blue  became  dull,  turbid,  and  grey,  and  at  last 
so  dark  as  nearly  to  disappear.  When  I  reversal  the  bar,  so 
as  to  place  its  north  pole  in  the  direction  opposite  to  that  of  the 
inclination,  the  flame  appeared,  at  the  distance  of  forty  vnche»^ 
large,  vivid,  and  bluish.  The  same  experiment,  repeated  at  a 
different  time  with  Mile.  Atzmannsdorfer,  gave  the  same 
unexpected  result.  In  the  inclination,  the  north  flame  not  only 
did  not  increase,  but  it  nearly  disappeared  to  her  eyes ;  but  when 
the  bar  was  reversed,  she  again  saw  the  blue  flame  nearly  twice 
as  large  as  before.  Finally,  I  tested  these  very  striking  results 
most  carefully  with  Mile.  Zinkel,  devoting  to  their  thorough 
investigation  many  entire  days,  which  were  passed  in  the  dark 
chamber.  The  result  was  still  the  same.  In  the  inclination, 
where  I  had  expected  the  flame  of  the  northward  pole  to  reach 
its  maximum,  it  fell,  on  the  contrary,  to  a  kind  of  minimum  ; 
and  instead  of  brightening  into  the  most  vivid  blue,  all  colour 
faded,  and  there  remained  only  a  dark  grey.  We  shall  see, 
by  and  by,  that  these  surprising  visible  phenomena  were  ac- 
companied by  corresponding  effects  on  the  sensations  of  all 
sensitives,  who  recognised  and  confirmed  them  in  this  way, 
even  when  their  sensitiveness  was  much  inferior.  Now,  since 
this  appears  directly  opposed  to  the  action  of  terrestrial  mag- 
netism, whereby  the  northward  or  negative  pole  of  the  needle, 
when  brought  nearer  to  the  inclination,  is  attracted,  not  re- 
pelled, by  the  positive  or  north  pole  of  the  earth,  we  see  fix)m 
these,  as  clearly  as  from  any  preceding  experiments,  that  the 
odylic  flames,  or  the  odylic  phenomena  generally,  are  indeed 
influenced  by  magnetic  attraction,  but  are  not  unconditionally 
determined  or  regulated  by  it.     Our  gldbe^  therefbrej  includes 
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other  properties  or  inflvencee^  besides  those  of  magnetism,  which 
affect  odyU  and  its  characters.  I  shall  give,  when  discnissing  the 
odylic  colours  (§  489,  et  seq.)  what  I  have,  up  to  this  time, 
succeeded  in  ascertaining  ;  but  here,  where  I  only  treat  of  the 
effect  of  the  earth's  magnetism  on  the  flame  of  the  needle  when 
placed  in  the  inclination,  I  shall  content  myself  with  stating 
the  results  above  mentioned. 

393*  When  I  used,  in  these  experiments,  horse-shoe  mag- 
nets, the  result  was  altered.  When  both  poles,  in  the  incli- 
nation, pointed  to  the  north,  the  blue  flame  of  the  northward 
pole  was  of  its  fall  length,  but  the  opposite  southward  flame 
appeared  depressed,  turbid,  bluish  red,  and  smaller.  When  the 
poles  pointed  to  the  south,  the  red  flame  of  the  southward 
pole  was  now  the  larger,  that  of  the  northward  pole  was  now 
smaller,  duller,  and  reddish  blue.  When  both  poles  stood 
pointed  upwards,  the  northward  flame  was  increased,  the 
southward  diminished.  (This  confirms  the  results  in  the  pre- 
ceding paragraphs.)  This  went  so  far  as  to  yield  a  fact  of 
importance  for  the  practical  observation  of  the  phenomena ; 
namely  this,  that  frequently  the  odylic  flame  of  the  uncon- 
formably  placed  pole  was  entirely  suppressed;  that  is,  it 
became  invisible  to  the  observer,  as  if  one  pole  alone  possessed 
a  flame.  My  journals  are  frdl  of  such  instances ;  and  there 
is  hardly  one  among  my  numerous  sensitives  with  whom  it 
has  not  frequently  happened,  under  the  proper  circumstances, 
especially  in  those  less  sensible  to  the  luminous  impressions,  or 
in  imperfect  darkness,  or  when  the  observer  had  not  remained 
long  enough  in  complete  darkness.  I  mention  the  names  of 
Baroness  VON  Natoep,  Mile.  DoRFEB,Baroness  vonTessedik, 
Mme.  Fenzl,  Mile.  Patter,  M.  Hochstettee,  M.  Ferno- 
lendt,  and  the  chlorotic  Anka  Hetmanek. 

394.  It  was  not  a  matter  of  indifference,  whether  a  magnet 
stood  with  its  poles  free  in  the  air,  or  lay  flat  on  a  table.  In 
the  latter  case  aU  the  observers  found  the  flames  decidedly 
larger,  sometimes  nearly  twice  as  large.  Mile.  Glaseb  saw 
the  flames  on  both  poles  of  bars  become  twice  as  long  when 
laid  on  a  polished  walnut  table.  Mile.  Pauer  observed  horse- 
shoes on  an  unpolished  fir  table.     They  formed  on  the  table  a 
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long  stream  flowing  in  undulations,  at  the  southward  pcde 
shorter,  thicker,  and  red,  at  the  northward  pole  longer,  nar- 
row, and  blue.  The  undulating  motion  was  most  distinctly 
seen  in  the  profile  of  the  8urfisu»  of  the  table ;  when  seen  fixnn 
aboTC,  it  surrounded  the  poles  like  a  saint's  ^ory,  which, 
close  to  the  pole,  seemed  to  rise  in  the  air.  Mme.  Baueb  and 
Mile.  ZiNKEL,  the  last  especially,  often  saw  this  appearance, 
from  which  it  would  appear  as  if  the  flames  found  on  the 
table  a  kind  of  support,  promoting  their  flow. 

895.  The  results  were  exactly  the  same  whether  I  took  my 
largest  magnet,  or  those  of  middling  size,  or  the  smallest  of  all, 
which  could  be  concealed  between  two  fingers.  The  pheno- 
mena were  in  this  case  smaller,  indeed,  but  were  in  kind 
precisely  the  same  as  before.  For  such  researches  we  do  not 
therefore  require  prodigious  masses,  but  for  most  objects  small 
instruments  are  sufficient,  and  with  such  the  greater  part  of 
my  observations  may  be  repeated  and  confirmed  on  a  small 
scale.  A  small  magnet^  charged  to  saturation^  seems  to  possess 
not  less  odylic  tension  than  one  of  much  greater  size.  The 
luminous  phenomena  appear  of  smaller  dimensions,  but  the 
results  are  qualitatively  the  same. 

396.  The  odylic  flame,  in  compound  magnets,  presents  the 
same  appearances  as  I  have  already  explained  in  §  340.  et 
seq.  in  reference  to  the  glow,  namely,  cUtemate  stratification  of 
cohwrs.  I  must  refer,  for  the  sake  of  brevity,  to  the  details 
there  given.  The  middle  plate  of  a  nine-bar  horse-shoe  gave 
out  at  the  negative  pole  a  blue  flame  ;  those  on  each  side  of  it 
gave  a  red  flame ;  the  next  pair  again  a  blue ;  the  third  again 
a  red ;  and  the  last,  or  outer  pair,  a  blue  flame.  The  red 
flame  of  the  alternate  and  included  plates  was  somewhat 
compressed,  especially  when  the  magnet  lay  conformably. 
All  these  things  appeared  reversed  at  the  southward  pole, 
where  the  two  included  blue  flames  were  compressed,  and 
rather  grey  than  blue.  Seen  laterally,  the  flame  had,  next  to 
and  above  the  steel  of  the  poles,  for  a  short  space  a  stratified 
appearance  of  red  and  blue.  But  the  eye  could  not  trace  diis 
to  a  considerable  height ;  the  colours  mingled  and  were  soon 
lost  in  the  tint  of  the  predominating  pole,  so  that  at  the  negative 
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pole  the  red  flame  firom  the  second  and  fourth  pairs  very  soon 
was  lost  in  the  prevailing  blue ;  and  fyice  versa.  The  colours 
only  continued  to  be  seen  in  certain  red  and  blue  sparks  and 
threads,  which  rose  into  the  general  flame,  and  which  will  be 
treated  of  in  §  454. 

897.  The  phenomenon  here  described  includes  that  described 
in  §  9,  and  represented  in  Fig.  10.  Plate  I.,  but  which  was 
described  less  minutely  by  Mile.  Reichel  than  by  the  very 
exact  Mile.  Zinkel.  She  saw  also  the  stripes  of  flame  from 
each  lamella ;  but  the  intervals  between  these  were  not  empty, 
but  also  filled  with  flame,  only  less  luminous.  MUe.  Keichel's 
observations  were  made  in  an  exteBip(»e  dark  chamber  (the 
stair  formerly  mentioned,  and  in  a  much  less  perfect  darkness 
tiuHi  lOle.  Zivkel),  as  I  had  in  the  mean  time  had  a  perfectly 
dark  chamber  constructed.  Mile.  Reichel,  therefore,  saw 
only  the  bright  stripes,  and  the  less  Imninons  intervals  ap- 
peared to  her  void  of  light  MUe.  Zinkel  saw  the  whole 
upper  surfieure  of  the  poles  of  the  nine-bar  horse-shoe  covered 
with  flame ;  but  from  the  edges  of  the  lamellsB  flowed  brighter 
lines  of  fire,  which  she  could  not  trace  to  the  upper  part  of  the 
general  flame.  The  banded  or  stratified  lateral  aspect  of  the 
flame  waa  thus  increased. 

398.  The  intensity  op  light  in  the  odylic  flame  is  very 
various,  extending  from  a  feeble  degree,  in  which  it  appears 
to  the  most  highly  sensitive  as  a  luminous  vapour,  to  flames 
which  are  bright,  and  often  so  brilliant  that  the  sensitives 
could  not  conceive  how  I  was  unable  to  sec  them.  But  they 
never  reached  a  point  at  which  I  was  able  to  perceive  the 
slightest  trace  of  them ;  although,  during  my  frequent  and 
long-continued  experiments  in  perfect  darkness,  I  was  certainly 
not  deficient  in  attention  to  this  point.  When  the  flame  was 
gently  breathed  upon,  especially  in  the  direction  of  its  flow, 
its  intensity  increased,  more  particularly  on  the  parts  where 
the  breath  fell  upon  it.  This  was  seen  by  Miles.  Glaser, 
Zinkel,  Pauer,  Prof.  Endlicher,  M.  Hoohstetter,  M. 
Dblhez,  and  Baroness  von  Augustin,  on  bars,  horse-shoes, 
and  electro-magnets  of  various  forms.  I  shall  return  to  this 
in  §  409. 
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399.  The  restlessness  and  continual  motion,  which  prevail 
in  the  odylic  flame^  was  confirmed  in  many  new  experiments 
by  Mile.  Atzmannsdorfer,  Mile.  Zinkel,  Mme.  Bjenes- 
BEBGER^  Mile.  Weigand,  Mile.  DoRFER,  Friedrich  Weid- 
LICH,  M.  Rare,  Baron  von  Oberlaender,  Mile.  Sophie 
Pauer,  Mme.  von  Peichich,  Baroness  von  Natorp,  Baro- 
ness VON  Varady,  Mme.  von  Tessedik,  Prof.  Endlioher, 
M.  Delhez,  Baroness  von  Augustin,  Dr.  Nied,  Johanna 
Kynast,  Johann  Klaiber^  and  others.  The  first  and  last 
mentioned  persons  compared  it  in  some  degree  to  the  positive 
luminous  bundle  of  the  electric  machine,  but  said  it  was  more 
delicate,  fuller,  the  northward  flame  bluer,  but  equally  moving 
and  flickering.  They  found  it  cool,  of  feeble  light,  sometimes 
almost  moniliform.  It  shared  in  the  slightest  motion  of  the 
air  in  which  it  appeared. 

400.  The  direction  taken  by  the  flame  was  firequently  studied. 
Instead  of  giving  many  statements,  I  shall  confine  myself  to 
two,  which  include  all  the  rest.  I  placed  before  Mile.  Atz- 
mannsdorfer the  nine-bar  horse-shoe  on  a  chair,  the  poles 
towards  the  south.  She  saw  the  flames  flowing  out  to  the 
length  of  an  arm,  first  horizontally  in  the  prolongation  of  the 
line  of  the  limbs  for  a  space,  then  curving  upwards  till  they 
formed  a  quadrant,  with  their  points  upwards.  Mile.  Zinkel 
saw  the  same  with  horse-shoes  and  bars.  The  flame,  there- 
fore, leaves  the  poles  with  a  certain  force,  of  a  projectile  nature, 
which  carries  it  away  fix)m  the  poles  ;  but  it  has,  on  the  other 
hand,  an  innate  tendency  to  rise  in  the  air,  and  its  material 
substratum  must  therefore  be  lighter  than  air  at  the  earth's 
surface.  From  the  composition  of  these  forces  results  the 
rising  quadrant  of  the  flame.  But  this  experiment  only 
succeeds  with  very  powerful  magnets,  the  flames  of  which  are 
long.  When  the  flames  are  short,  they  are  always  seen  to 
proceed  in  the  line  of  the  limb.  From  the  various  directions 
which  we  can  give  to  magnets,  towards  difierent  points  of  the 
compass,  fi*om  the  various  degrees  of  inclination  to  the  horizon 
in  which  we  can  place  them,  arise,  therefore,  compound  incre- 
ments and  decrements  of  the  flame,  according  as  these  positions 
are  more  or  less  conformable  to  the  normal  one. 
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401.  I  must  here  mention  a  series  of  experiments  with  se- 
veral sensitives,  the  object  of  which  was  to  ascertain  the  effect 
which  different  odylic  flames  might  have  on  one  another,  when 
brought  into  conflict.  This  might  give  some  further  informa- 
tion as  to  the  relation  of  the  magnet  to  the  odylic  flame.  We 
regard  positive  and  negative  magnetism  as  having  a  powerful 
tendency  to  attract  each  other,  and  by  mutual  interpretation 
to  neutralize  each  other,  or  produce  an  equilibrium.  But  it 
would  appear  that  the  odylic  flame,  when  we  consider  the 
rising  quadrant  of  the  last  paragraph,  and  the  phenomena 
described  in  §  392,  where  it  appears  opposed  to  the  magnetic 
inclination,  has  no  such  inherent  attraction.  We  here  meet 
with  distinctions  between  the  two  forces  in  their  special  mani- 
festations. To  Mile.  VON  Weigelsberg,  Mile.  Winter,  and 
Mme.  Anschuetz,  all  in  delicate  health,  and  to  the  healthy 
sensitives,  Mile.  Ernestine  Anschuetz,  M.  Anschuetz,  M. 
Delhez,  Mme.  Fenzl,  Mme.  von  Peichich,  M.  Hochstetter, 
Dr.  NiED,  and  Baroness  von  Augustin,  I  showed,  in  the  dark 
chamber,  two  bar  magnets,  both  four  inches  long,  holding  them 
in  the  magnetic  parallel,  horizontally,  with  their  unlike  poles 
turned  towards  each  other,  at  a  distance  equal  to  twice  the  length 
of  the  bars.  I  attended  to  the  indispensable  precaution  of  hold- 
ing in  my  right  hand  the  southward  pole  of  one,  while  I  held 
in  my  left  hand  the  northward  pole  of  the  other,  the  opposite 
poles  projecting  j&rom  my  hands ;  the  reasons  for  which  will 
goon  become  obvious.  All  the  observers  saw,  that  on  thus 
placing  the  bars  opposite  to  each  other,  the  flames  of  both 
became  narrower  and  longer,  as  if  striving  to  meet.  When  I 
moved  them  nearer,  the  flames  returned  to  their  former  shorter 
but  thicker  form,  which  increased  as  they  were  brought  closer. 
At  the  same  time,  the  intensity  of  the  light  increased.  When 
at  last  I  united  the  poles,  both  flames  nearly  disappeared,  but 
at  the  further  ends  they  immediately  became  stronger,  and 
nearly  twice  as  long  as  before.  M.  Hochstetter  and  Dr. 
NiED  also  stated,  that  the  thickness  or  breadth  of  the  flames 
much  exceeded  that  of  the  bars,  when  the  poles  were  near, 
and  that  they  were  brightest  when  the  poles  were  nearest. 
Mile.  Reichel  saw  better,  and  described  more  minutely,  these 
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phenomena.  I  gave  her,  in  1844,  two  small  bars  of  equal 
length,  and  desired  her  to  hold  one  end  of  each  in  each  hand, 
and  gradually  to  bring  them  nearer  in  a  straight  line.  Even 
at  the  distance  of  thrice  their  length,  she  saw  that  the  flames 
of  the  poles  tamed  towards  each  other  were  larger  than  those 
at  the  further  ends ;  ihey  became  narrower  and  longer,  and 
stretched  towards  each  other  as  if  striving  to  unite.  Wlien 
brought  nearer,  the  interior  flames  grew  at  the  expense  of  the 
exterior  ones  as  the  nearness  increased.  When  at  last  the 
flames  came  in  contact^  they  did  not  destroy  each  other.  They 
became  thicker ;  while  by  the  approach  of  the  poles  giving 
them  out,  they  became  shorter.  At  the  distant  poles,  they 
disappeared  almost  entirely,  leaving  only  feeble  and  doll 
flames.  When  the  poles  at  last  touched,  the  flame  between 
them  disappeared  in  great  part ;  but  then  much  larger  flames 
immediately  appeared  at  the  further  ends ;  that  is,  the  two 
bars  were  now  united  into  one  magnet  of  double  size,  which 
gave  out,  at  its  poles,  flames  twice  as  large  as  each  bar  sepa- 
rately had  given.  The  flames,  therefore,  increased  with  the 
increased  magnetism,  first  in  the  poles  turned  towards  each 
other,  and  then,  after  contact,  in  the  distant  poles.  Professor 
Endlicher  saw  the  flames  of  both  bars,  held  opposite  to  each 
other  at  some  distance,  become  somewhat  longer ;  and  when 
the  poles  came  near,  the  flames  contracted  themselves  to  disks 
of  0.4  inch  in  diameter,  each  round  its  pole.  When  the  poles 
were  brought  in  contact,  the  flames  disappeared.  M.  Paueb 
observed  the  same  experiment.  He  perceived  both  flames 
when  the  bars  were  two  inches  asunder.  They  increased  in 
intensity  till  the  poles  touched,  when  the  light  instantly  fell, 
but  did  not  disappear.  The  poles,  now  in  contact,  appeared 
^•nveloped  in  a  luminous  veil,  about  0.8  inch  long  on  each. 
Baroness  VON  Varady  saw  the  same.  Mile.  Glaser  made 
the  same  observations,  and  added,  that  just  before  the  contact, 
nhe  saw  the  thickening  and  mutual  repulsion  of  the  flames 
increase  so  much,  that  she  perceived  a  partial  turning  back  of 
the  flames  over  their  poles.  The  account  of  these  phenomena 
was  completed  by  observations  which  I  made  in  1845  with 
Mile.  Pauer  and  Mile.  Atzmannsdorfer,  and  in  1846  with 
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Mme.  KiENESBEBQER  and  Friedrich  Weidlich.  I  used 
in  all  these  cases  the  same  bars,  while  the  observers  sat  in  the 
dark  chamber,  their  backs  towards  the  north,  the  bars  being 
held  horizontally  in  the  magnetic  parallel.  The  appearances 
presented  themselves  in  the  same  order,  and  of  the  same  kind, 
as  already  described  ;  at  a  distance,  lengthening  and  narrow- 
ing of  the  opposing  flames,  as  if  they  tended  strongly  to  xmite ; 
but  when  brought  nearer,  they  did  not  unite,  but  assumed 
their  former  thick  shape,  which  thickness  increased  on  nearer 
approximation,  the  length  always  diminishing  at  the  same 
time ;  and  when  the  flames  should  have  reached  each  other, 
they  showed  so  little  tendency  to  unite,  that  they  rather  mu- 
tually repelled,  shortened,  and  compressed  each  other.  They 
behaved  as  if ,  so  to  speak,  they  were  influenced  by  mutual 
shyness,  collected  themselves,  each  round  its  own  pole,  like 
the  flame  of  a  candle  when  gently  blown  upon  from  above  ; 
and  when  only  a  few  lines  apart,  each  flame  formed  a  sort  of 
flat,  compressed  envelope  round  its  pole,  distinctly  forced  back 
by  the  opposite  flame.  This  went  so  far,  that  when  the  dis- 
tance was  diminished  to  about  one-twelfth  of  an  inch,  both 
flames  retired  over  their  poles,  and  were  in  a  manner  inverted, 
so  as  to  enclose  them.  The  four  small  comer  flames  did  this 
sooner  than  the  central  flames,  which  became  first  flattened 
and  retreated,  till  they  also  became  inverted.  After  the 
poles  came  in  contact,  and  firmly  held  each  other,  this  appear- 
ance lasted  for  several  seconds,  during  which  it  gradually 
faded,  the  inverted  flames  shortening  till  they  disappeared,  or 
seemed  to  be  extinguished.  But  they  were  not  entirely  ex- 
tinguished, their  light  only  became  feebler ;  for  attentive  ob- 
servers, such  as  M.  PAUEft,  Mile.  Sophie  Pauer,  and  Mme. 
Ejenesberger,  still  saw  them  enveloping  the  opposite  poles 
with  a  feeble  light.  During  this,  the  flames  at  the  opposite 
ends  of  the  bars  increased,  till  they  attained  double  their  for- 
mer size. 

402.  I  tried,  with  Mme.  Bauer,  bars  of  eight  inches,  or 
double  the  length.  She  saw  beautifiil  red  and  blue  flames  on 
the  positive  and  negative  poles,  the  former  two  inches,  the 
latter  four  inches  long.     When  I  caused  the  friendly  or  unlike 
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poles  to  move  towards  each  other,  in  the  parallels^  using  the 
hands  conformably  as  before,  the  flames  at  first  lengthened  out 
towards  each  other,  then  on  a  nearer  approach  became  shorter 
and  broader,  then  became  partly  inverted  over  the^  awn  pol^, 
and  after  contact  the  inversion  disappeared  as  before,  and  the 
flames  enveloped  the  opposite  poles  in  a  feebler  light. 

403.  But  when  like-named  or  hostile  poles  were  made  in  ike 
same  way  to  move  towards  each  other j  for  example,  the  two 
negative  poles,  the  first  lengthening  and  attenuation  did  not 
occur ;  but,  when  the  magnets  were  of  equal  force,  on  a  nearer 
approach  they  mutually  forced  each  other  back,  and  became 
at  last  inverted  over  their  poles,  as  when  unlike  poles  were 
used.  But  if  the  magnets  were  unequal  in  power,  the  stronger 
flame  sooner  forced  back  the  weaker,  and  caused  it  to  accumu- 
late round  its  pole,  in  the  form  of  a  small  disk,  at  right  angles 
to  the  long  axis  of  the  magnet.  Mile.  Atzmannsdorfer 
compared  the  efiect  to  that  of  blowing  gently  downwards  on 
the  flame  of  a  candle,  when  it  spreads  out,  yielding  to  the 
stronger  current  of  air  in  a  direction  opposite  to  that  of  the 
flame. 

404.  These  experiments  were  made  in  all  sorts  of  varied 
forms,  with  the  healthy  sensitives,  Mme.  Bauer  and  MUe. 
ZiNKEL,  and  here  we  obtained  the  clearest  results.  In  the 
first  experiments  with  the  latter,  at  a  time  when  her  vision 
was  not  very  acute,  she  saw  no  flames,  but  only  a  luminous 
vapour  or  nebula  on  the  poles  of  the  bars.  But  the  result  was 
the  same  as  in  the  case  of  the  flames  seen  by  others.  The 
vapours  became  longer,  with  apparent  mutual  attraction  (when 
unlike  poles  were  used)  at  a  distance,  and  when  nearer  did  not 
meet,  but  flattened  out,  yielded,  and  became  inverted  on  the 
poles,  and  on  contact  slowly  disappeared,  while  the  vapours 
doubled  their  size  at  the  further  ends  of  the  bars.  On  another 
occasion,  I  availed  myself  of  a  period  when  her  powers  of 
vision  were  infinitely  more  exalted ;  and  I  used  two  small 
bars,  one  stronger  than  the  other.  The  appearances  were 
those  already  described.  I  extract  fix)m  my  journal  the  fol- 
lowing notice  of  them,  written  at  the  time : — "  ZiNKEL,  Exp. 
No.  453. — a.  The  two  positive  poles  being  approached  closely 
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to  each  other,  the  flame  of  the  smaller  magnet  nearly  disap- 
peared, that  of  the  larger  became  feebler,  and  was  inverted. 
6.  Witb  both  negative  poles,  both  flames  were  seen  to  become 
inverted,  c.  With  unlike  poles,  the  negative  of  the  larger, 
and  the  positive  of  the  smaller,  made  to  approach,  the  smaller 
flame  is  extinguished,  the  larger  becomes  feebler,  and  is  in- 
verted, d.  With  the  negative  pole  of  the  smaller  and  positive 
pole  of  the  larger,  both  flames  are  extinguished  on  contact. 
The  stronger,  therefore,  always  overpowered  the  feebler  pole, 
and  the  residual  light  on  the  former  became  inverted.  But 
the  positive  pole  in  the  same  magnet  is  always,  in  this  lati- 
tude, feebler  than  the  negative."  In  these  experiments,  the 
feeble  residual  flames,  enveloping  the  opposite  poles,  escaped 
the  eye  of  the  observer. 

404.  b.  The  appearances  were  still  more  distinct  in  subse- 
quent experiments  with  Mile,  Zinkel,  and  in  one  which 
yielded  the  same  results,  with  Mme.  Bauee.  With  bars  of 
eight  inches : 

a.  Like  poles  mutually  forced  back  their  flames ;  and  on 
contact  the  flames  disappeared. 

b.  Unlike  poles  first,  at  a  distance,  stretch  out  their  flames 
towards  each  other ;  but  on  a  nearer  approach,  the  flames  are 
pressed  back,  and  flattened  out,  till  both  become  inverted. 

c.  When  the  contact  took  place,  the  inverted  flames  dis- 
appeared, and  each  pole  was  now  completely  enveloped  in  the 
flame  from  the  opposite  pole. 

d.  This  envelope  extended  five  or  six  times  as  fu*  as  the 
inverted  flames  had  done.  When  the  inversion  was  one 
twenty-fifth  of  an  inch  deep,  it  was  followed  by  flames  en- 
veloping the  opposite  poles,  of  which  the  blue  was  one-fifth  of 
an  inch  long,  the  red  rather  shorter. 

e.  The  intensity  of  light  in  these  enveloping  flames  was 
such,  that  the  glow  of  the  bars  could  not  be  seen  through  it, 
but  was  only  perceptible  beyond  the  point  to  which  the  en- 
velope extended.  These  envelopes  surrounded  the  ends  of  the 
bars  like  a  dense  luminous  nebula,  concealing  the  bar,  as  &r 
as  they  covered  it. 

/  As  long  as  I  made  these  experiments  with  the  bars  lying 

X 
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transversely  in  the  parallels,  Mile.  Zinkel  only  saw  with  cer- 
tainty the  inversion  of  the  red  flame ;  but  when  I  placed  the 
bars  on  the  meridian,  and  conformably,  the  light  becmne  more 
intense,  and  the  blue  flame  was  also  distinctly  seen. 

g.  When  the  milike  poles  of  four-inch  bars,  of  high  mag- 
netic intensity,  were  made  to  approach  each  other  in  the 
parallel,  the  blue  flame  increased  more  in  size  than  the  red  ; 
while  the  red  flame  increased  in  intensity  more  than  the  blue. 
In  one  flame,  therefore,  the  light,  in  the  other,  the  size,  did  not 
much  increase. 

405.  I  examined  this  point  also  in  horse-shoe  magnetSj  with 
the  aid  of  several  sensitives.  M.  Hochstetter  observed  in  the 
dark  chamber,  the  efiect  of  approaching  a  three-bar  and  five- 
bar  horse-shoe  to  each  other.  All  the  four  poles  had  flames, 
the  negative  flame  blue,  and  six  inches  long.  He  saw  the 
lengthening  at  some  distance,  then  the  flattening  and  forcing 
back  of  the  flames,  which  became  much  broader  than  the 
limbs  of  the  magnets.  On  contact,  the  flames  disappeared  to 
his  vision,  which  was  only  moderately  acute  in  refierence  to 
odylic  light.  By  Mile.  Pauer,  all  these  observations  were 
made  with  greater  distinctness  and  detail.  She  saw  the  in- 
verted flames  change,  after  contact,  into  flames  enveloping  the 
opposite  poles.  With  MUe.  Zinkel,  I  examined  the  matter 
most  minutely.  I  placed  two  five-bar  horse-shoes  on  a  table, 
in  the  meridian,  with  unlike  poles  opposite  each  other.  I  shaU 
here  give  the  whole  details  of  the  observation  in  one  view. 
a.  At  two  feet  distance,  she  saw  the  northward  poles  of  both 
magnets  in  blue,  the  southward  poles  in  red  light,  both  in  the 
glow  on  the  limbs  and  in  the  polar  flames ;  the  flames  of  the 
poles  which  lay  conformably  were  the  brightest  The  blue 
flames  flowed  to  eight  inches  on  the  table,  the  red  to  six 
inches,  b.  Between  the  flames  she  saw  a  luminous  vapour  or 
smoke  rising  to  the  height  of  two  inches,  and  then  disappear- 
ing, c.  Illumination  was  observed,  to  the  distance  of  twelve 
to  sixteen  inches  all  round,  on  the  table.  This  light  also  ex- 
tended above  the  table,  so  that  the  poles  were  surrounded  by 
a  kind  of  glory,  d.  The  limbs,  as  fiu*  as  the  curve,  were 
covered  with  a  luminous  veil  of  thin  flame,  reddish  on  the 
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southward,  bluish  on  the  northward  limb,  e.  When  the  poles 
were  far  apart,  the  middle  space  between  the  flames  appeared 
grey ;  but  if  the  vapours  of  the  two  flames  came  in  contact, 
they  caused  a  luminous  transverse  band  on  the  table.  /  When 
the  poles  were  fifteen  or  sixteen  inches  asunder,  the  lights  irom 
the  flames  met  on  the  surface  of  the  table ;  the  united  smokes 
now  rose  in  the  middle,  of  the  breadth  of  a  hand,  and  to  the 
height  of  a  span,  g.  At  twelve  inches,  the  flames  met,  and 
began  to  contract,  h.  At  eight  inches,  they  acted  more 
strongly,  and  rose,  in  consequence  of  their  increased  density, 
higher  above  the  table,  to  nearly  two  and  a  half  inches,  above 
which,  luminous  smoke  rose  to  the  height  of  six  inches,  t.  At 
four  inches,  the  flames  became  still  denser,  and  rose  higher, 
especially  those  of  the  northward  poles ;  the  smoke  also  rose 
much  higher,  k.  At  two  inches,  the  flames  turned  back,  each 
over  its  own  pole,  on  the  northward  side,  to  the  depth  of  two 
inches.  The  smoke  now  appeared,  ru)t^  as  before^  in  front  of 
ihepoles^  but  behind  them,  directed  towards  the  curve.  At  0.8 
inch,  the  inverted  flames  were  so  large,  as  to  reach  back  to  the 
centre  of  the  curve,  and  even  to  four  inches  beyond  it.  The 
smoke  now  rose  at  four  inches  behind  the  curves,  m.  On 
actual  contact  of  all  four  poles,  the  inverted  flames  disappeared, 
and  the  enveloping  flames  appeared  on  the  opposite  poles. 
These  extended  nearly  to  the  centre  of  the  curve,  and  rendered 
the  limbs  hardly  visible  within  them.  Those  limbs  which  a 
moment  before  had  been  clothed  with  their  own  inverted  blue 
flames,  were  suddenly  enveloped  in  the  red  flame  of  the  oppo- 
site poles,  and  vice  versa.  All  four  poles,  therefore,  changed 
their  colours.  The  centre  of  the  curves  acquired  a  brighter 
glow,  and  were  again  compared  by  the  observer  to  a  white 
luminous  jelly.  The  smoke  was  no  longer  visible,  even  in 
profile. 

I  shall  have  to  return  to  some  of  these  details,  others  of 
which  have  been  already  mentioned,  as  under  the  head  of 
odylic  glow,  when  I  come  to  the  sections  to  which  they  be- 
long. I  have  not  here  separated  these  firom  the  rest,  in  order 
to  give  a  full  account  of  the  phenomenon. 

406.  When  the  poles  were  again  separated,  it  was  observed 
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that  the  enveloping  flames  did  not  at  once  disappear.  In  the 
last  mentioned  experiment,  when  the  poles  were  separated, 
these  flames  continued  for  a  time,  and  did  not  disappear  till 
they  had  been  removed  to  more  than  an  inch ;  when  the  smoke 
also  began  to  rise,  and  the  curve  to  become  darker.  A  similar 
experiment  with  unequal  horse-shoes,  of  three  and  five  bars, 
gave,  with  Mile.  Zinkel,  the  same  result,  the  enveloping 
flames  continuing  when  the  poles  had  been  separated  to  one 
twenty-fifth  of  an  inch.  This  occurred  also  in  bar  magnets, 
when  in  the  meridian.  They  were  two  feet  long,  and  had  a 
cross  section  of  one  square  inch.  When  they  lay  in  the  meri- 
dian, with  their  unlike  poles  in  contact.  Mile.  Zinkel  could 
not  see  the  enveloping  flames,  probably  fi-om  the  feeble  inten- 
sity of  the  magnets,  and  of  their  odylic  light,  and  the  state  of 
her  sensitive  vision  at  the  time.  But  as  soon  as  I  separated 
the  poles  by  the  thickness  of  paper,  the  enveloping  flames  in- 
stantly became  visible  to  her,  the  northward  pole  of  one  bar 
enveloped  in  its  blue  flame  the  southward  pole  of  the  other, 
and  was  itself  enveloped  in  the  red  flame  of  the  latter,  to  a 
distance  of  about  four  inches. 

407.  All  this  renders  it  highly  probable  that  the  odylic  flame 
is  a  real  projection  of  something,  which,  close  to  the  outer  sur- 
face of  the  magnet,  is  charged  with  odyle,  becomes  thereby 
luminous,  and  is  then  projected.  If  it  meet  with  obstacles,  it  is 
turned  aside  or  forced  back.  Such  an  obstacle  may  be  foimd 
in  an  opposing  current  of  flame.  But  on  contact  of  the  poles, 
this  obstacle  is  removed,  and  the  enveloping  flames  appear. 
They  are  the  result  of  the  residue  of  the  magnetism  and  odyle 
heaped  up  at  the  poles,  which,  owing  to  imperfect  contact, 
cannot  be  conducted  away  rapidly  or  completely  enough. 
Now,  the  nearer  the  opposite  poles  remain  to  each  other,  the 
more  easily  will  the  currents  pervade  them,  and  be  kept  up ; 
we  have  already  firequently  seen,  that  they  have  no  perfect 
continuity.  And  the  better  the  polar  ends  fit  one  another,  the 
more  numerous  and  close  the  points  of  contact,  the  more  per- 
fectly does  the  magnetism  appear  to  be  conducted  away,  and 
confined  to  its  own  internal  circulation,  and  the  more  feeble  is 
the  intensity  of  the  luminous  phenomenon    both  inverted  and 
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enveloping  flames  approach  the  point  of  becoming  invisible. 
We  shall  see  similar  phenomena  hereafter  in  the  odylic  light 
of  crystals,  and  we  shall  there  obtain  further  insight  into  them. 

408.  When  the  flames  of  bar  magnets,  whether  positive  or 
negative,  pass  close  to  each  other  crossways,  or  even  touch 
each  other  without  coming  into  full  contact,  there  appeared 
neither  attraction  nor  repulsion.  We  formerly  saw  something 
analogous  with  the  flames  of  horse-shoes,  which  flowed  frofn 
the  two  poles,  and  remained  parallel,  neither  attracting  nor 
destroying  each  other.  But  when  two  unequal  flames  actually 
met.  Miles.  Keichel  and  Atzmannsdorfer  both  observed, 
that  the  stronger  carried  the  weaker  with  ity  but  only  when  its 
projectile  force  or  current  was  stronger.  But  according  to 
numerous  observations  by  both  these  sensitives,  the  stronger 
propulsion  is  always  found  in  the  flame  which  is  nearest  to 
its  source ;  and  that  flame,  which  at  the  point  where  they 
cross,  happens  to  be  most  distant  fix)m  its  pole,  is  carried  along 
by  the  other.  It  is  indifferent  which  is  the  larger ;  a  small 
flame,  if  crossed  near  to  its  pole  by  that  part  of  a  larger  flame 
which  is  more  remote  from  its  own  pole,  will  carry  the  latter 
with  it,  and  determine  the  direction  of  their  united  course. 

409.  The  motion  given  to  the  flame  by  blowing  into  it  has 
already  been  mentioned,  §  20.  Since  then  1  have  endeavoured 
to  establish  this  phenomenon  firmly  in  numerous  experiments 
with  a  large  number  of  persons.  Mile.  Sturmann,  even  in 
the  early  experiments,  pointed  out  to  me  that  a  current  of  air 
displaced  the  flames  of  magnets. — Mile.  Reichel,  in  her 
sleepless  hours,  amused  herself  by  fanning  the  flame  hither 
and  thither  with  her  hand,  and  by  giving  to  it  all  kinds  of 
shapes  with  her  breath. — ^MUe.  Winter  and  Dr.  Nied  caused 
the  flame  to  flicker  by  blowing  on  it. — M.  Hochsteller 
blew  it  asunder,  and  could  strengthen  or  scatter  it,  according 
to  the  mode  of  blowing. — ^MUe.  Sophie  Pauer  did  the  same, 
and  observed  that  it  shone  brighter  as  long  as  she  blew. — In 
the  presence  of  FriedrIch  Weidlich,  I  blew  over  such  parts 
of  horse-shoes  as  I  believed  to  have  flames.  He  told  me  that 
they  were  instantly  displaced  and  disturbed,  but  that  they 
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Boon  recovered. — Joha5N  Klaibeb  often  moved  the  flame  by 
blowing  on  it. — Prof.  Ekdlicheb  saw  the  flames  of  a  five-bar 
horse-shoe  flowing  out  to  the  length  of  four  inches^  becoming 
brighter  when  he  blew  on  them.  K  he  blew  along  the  limb 
in  the  direction  of  the  flame,  they  became  both  brighter  and 
longer,  but  flickered  restlessly. — M.  Delhez  breathed  into 
the  flames  of  the  nine-bar  horse-shoe ;  they  became  bri^ter 
and  flickering. — Mme.  Fenzl  blew  into  the  flame  of  an  electro- 
magnet, and  saw  the  flame  yield  and  bend. — Stephait  Kol- 
LAR  caused  the  flame  of  an  electro-magnet  to  divide  and 
flicker  by  blowing  into  it. — Mile.  Glaser  breathed  over  a  bar 
conformably  placed,  in  a  direction  parallel  to  that  of  the  bar ; 
the  flame  became  larger  and  brighter.  Another  time  she  did 
the  same  with  a  nine-bar  horse-shoe ;  the  flame  divided,  be- 
came larger,  and  whirled  round. — MUe.  Zinkel  blew  fiiom 
above  on  the  flame  of  a  nine-bar  horse-shoe,  and  caused  the 
flame  to  spread  on  all  sides ;  when  she  ceased,  it  resumed  its 
former  state. — Baroness  voir  Auoustik  blew  downwards 
along  the  limbs  of  a  five-bar  horse-shoe.  She  not  only  saw 
the  flame  flicker  and  become  brighter,  but  made  the  curious 
observation,  that  when  she  blew  by  jerks,  a  portion  of  flame 
every  time  separated  fix)m  the  magnet,  and  flew  off  to  some 
distance  before  it  was  extinguished,  just  as  we  often  observe 
portions  of  flame  to  do  in  a  common  fire,  playing  for  a  moment 
in  the  air. — Mile.  Atzmanksdorfer  saw  precisely  the  same 
phenomenon  when  she  blew  in  jerks.  On  all  sides,  therefore, 
the  observations  were  confirmed,  thai  the  magnetic  odylic  flame 
may  he  affected  by  the  breath  or  by  a  current  of  air^  and  thus 
mechanically  set  in  motion. 

410.  It  is  now  the  proper  opportunity  for  explaining  an 
observation,  given  in  §  13.  It  is  there  said  that  the  flame  of 
a  common  magnet  yielded  to  that  of  an  electro-magnet.  This 
was  really  the  case,  but  not,  as  I  there  omitted  expressly  to 
state,  in  the  stationary  condition  of  the  apparatus,  but  during 
the  rotation  of  the  electro-magnet.  In  consequence  of  the 
rapid  rotation  there  arose  a  brisk  wind,  which,  as  in  the  cases 
just  mentioned,  blew  outwards  the  flame  of  the  permanent 
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horse-shoe.     The  fact  remains  the  same ;  but  its  significance 
must  now  be  more  precisely  ascertained.* 

*  On  this,  as  on  all  former  occasions,  we  see  the  accuracy  of  the  statements 
made  by  Mile.  Rbichbl,  which  continue  to  be  exact,  eren  in  cases  like  the 
present,  in  which  I  did  not  at  first  rightly  apprehend  them.  And  this  is  the 
same  Mile.  Rbichbl  whom  her  countrymen,  the  Vienna  physicians,  formerly 
mentioned,  have  not  been  ashamed  publicly  to  brand  as  a  liar  and  impostor.  She 
is  a  simple,  but  intelligent  and  well-principled  girl,  belonging  to  an  order  of 
nuns ;  and  during  three  months,  whidi  she  spent  in  my  house,  her  conduct  was 
entirely  blameless,  and  such  that  all  of  us  felt  attached  and  kindly  disposed 
towards  her.  Nothing  is  easier  and  more  convenient,  as  a  cloak  for  ignorance, 
than  to  get  rid  of,  by  declaring  it  to  be  imposture,  a  phenomenon  which,  for 
want  of  knowledge,  we  cannot  understand,  or,  for  want  of  dexterity  in  inves- 
tigation, we  cannot  lay  hold  of.  But  then,  I  must  say  it  openly,  there  is 
nothing  more  unmanly  and  dishonourable  than,  abusing  our  superiority,  reck- 
lessly and  unconsdentiously  to  deprive  a  poor,  sick,  defenceless  girl,  of  the  only 
treasure  she  has,  her  good  name,  and  to  brand  her  with  disgrace.  When  the 
accusation,  besides,  is  a  falsehood,  a  mere  groundless  calumny,  as  I  shall  prove 
to  these  gentlemen  out  of  their  own  account  of  their  deplorably  bad  experiments, 
it  cries  to  heaven  for  redress,  and  every  honest  heart,  with  a  sense  of  truth  and 
duty,  will  share  in  the  indignation  I  feel  at  such  unworthy  conduct.  I  shall 
here  give  one  proof  of  what  I  have  said.  It  is  said  to  be  a  falsehood,  that  MUe . 
Rbichbl  ever  saw  magnetic  light  at  all.  This  makes  my  statements,  indirectly, 
to  be  also  fiUse,  since  they  rested,  at  first,  chiefly  on  the  statements  of  MUe. 
Rbichbl.  i  now  invite  the  gentlemen  of  the  (self-styled)  Committee  of  the 
Society  of  Physicians  of  Vienna,  to  go  to  M.  Paubb  and  his  daughter  Mile. 
SoPHiB  Paubb,  two  persons  whose  truth  and  honour  no  one  in  Vienna  will 
venture  to  attack,  and  to  ask  them  what  they  saw  when  I  put  before  them,  in 
the  dark,  a  dozen  of  magnets !  Should  this  not  be  sufficient,  I  further  request 
them  to  ask  Baron  August  von  Obbblabndbb,  M.  Nikolaus  Rabb,  M.  Gustav 
AifSCHUBtz,  and  M.  Sebastian  Zinkbl,  whether  or  not  they  saw  fire  and  flame 
over  magnets!  I  challenge  them  to  call  on  Baroness  von  Tbssbbik,  Mme. 
CsciLiB  Baubb,  Mme.  Johanna  Anschubtz,  Baroness  von  Natobp,  Mme. 
Kisnbsbbbokb,  Mile.  Wintbb,  and  the  Baroness  von  Auoustin,  and  to  hear  what 
they  saw  blazing  over  magnets  in  the  dark.  They  will  further  have  the  good- 
ness to  ask  MM.  Endlicheb,  Kotscht,  Tibka,  Chevalier  von  Rainbe,  Fbeno- 
LBNDT,  KoLLAE,  ScHUH,  Bud  HocHSTETTBB,  whether  they  SBW  light  i^pear  over 
magnets  or  no!  And  I  beg  them  to  compare,  with  what  they  shall  thus  hear, 
what  they  may  thus  learn  on  the  same  subject  from  Mme.  Josephine  Fbnzl, 
Mile.  VON  Weioblsbbbo,  Miles.  Dorfeb,  Glasbb,  Weigand,  Zinkbl,  Ktnast, 
the  carpenter  Klaibbe,  and  the  blind  M.  Bollmann,  &c  &c  ;  all  people  who 
live  in  Vienna,  and  may  be  daily  seen  and  spoken  with.  And  should  aU  this 
not  suffice,  I  refer  them  to  their  own  colleague.  Dr.  Nibd,  from  whom  they  may 
learn  the  phenomena  he  saw  in  my  dark  chamber.  They  may  also  learn  the 
necessary  truth  from  Dr.  Huss,  the  body  physician  to  the  King  of  Sweden.  If 
all  these  honourable  persons  do  not  unanimously  say  that  they  saw  unusual 
luminous  appearances,  of  considerable  size,  partly  as  luminous  nebulse,  partly  as 
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411.  If  we  now  view,  collectively,  the  obeervaticHis  from 
§  399  down  to  the  present  place,  we  have  maoj  and  varknis 
proofii  that  the  odyUc  flame,  in  itself^  is  not  magnetism,  as  has 
been  repeatedly  stated*  It  does  not  obey  the  laws  of  magnetic 
attraction  and  repulsion,  and  is  so  fiir  material,  that  it  may  be 
moved  about,  like  ordinary  flame,  by  cnrrents  of  air.  It  raAer 
appears  as  a  phenomenon  which  accompcmies  magnetism^  bat 
follows  the  magnetic  current  only  in  part  It  resembles  a 
projectile,  which,  when  once  thrown  out,  pursues  its  own 
course  in  the  direction  of  the  impulse  originally  given  to  it, 
and  is  affected  by  the  obstacles  and  new  impulses  which  it 
meets  with. 

412.  It  appeared  to  me  interesting,  ix>  make  observations  on 
the  effects  produced  by  stroking  steel  bars  with  magnets j  and 
apply  to  them  the  collected  results  obtained  in  regard  to  the 
odylic  glow  and  the  odylic  flames.  These  lights  must  thus 
necessarily  appear  in  many  forms  and  degrees,  and  must  yield 
many  confirmations  of  what  has  been  described.  It  was  also 
to  be  hoped  that  we  might  obtain  new  information  as  to  what 
takes  place  in  the  process  of  making  steel  magnets,  and  in 
general,  on  the  transference  of  magnetism  and  of  odyle  from 
one  body  to  another.  With  this  view,  I  made  the  following 
researches  with  Mile.  Zinkel. 

413.  I  began  with  bar-magnets,  and  afterwards  proceeded 
to  horse-shoes. 

flamesy  over  magnets  in  the  dark,  then  I  will  admit  that  Mile.  Rrichsl  nerer 
■aw  magnetic  light,  that  she  is  a  Har  and  impostor,  and  that  I  am  her  dope ; 
whereby  the  real  but  veiled  object  of  these  physidans  will  be  attained.  Bat  if 
the  contrary  takes  place,  and  if  the  testimony  of  all  these  persons  establishes 
immoveably  the  fact  of  the  existence  of  the  magnetic  light,  then  I  beg  these  gen- 
tlemen not  to  be  offended  with  me,  if  I  plainly  tell  them,  in  the  &ce  of  the  worid, 
either  that  they  are  wretched  experimenters,  incapable,  even  in  the  way  of 
imitation,  of  performing  successfully  the  simplest  physical  experiment ;  or  that 
they  must  submit  to  hare  the  suspicion  that  any  dishonesty  has  occurred  in  the 
transaction,  removed  from  Mile.  Reichel,  and  applied  to  themselves.  Nature 
is  eternally  the  same.  After  millions  of  years,  the  odylic  light  will  shine  as  it 
does  this  day.  AU  attempts  to  suppress  such  a  truth,  when  once  it  has  be^i 
disclosed  by  successful  experiments,  are  poor  and  insignificant — R. 

The  case  of  the  spontaneous  somnambulist,  Miss  M'Avot,  in  Liverpool,  many 
years  ago,  was  a  perfect  parallel  to  this,  in  the  conduct  of  certain  medical  men. — 
W.G. 
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The  first  result  was,  thatthemagnet^usedinstroking,  whenever 
it  was  held  perpendicularly  on  the  bar,  caused  the  latter,  round 
the  point  of  contact,  to  exhibit  a  much  brighter  odylic  glow. 
Fig.  6.  The  pole  of  the  mag- 

net, therefore,  acted 
with  its  whole  mag- 
netic and  odylic 
force  so  strongly 
on  the  steel  bar,  as 
to  cause  it  to  shine 
more  brightly  wher- 
I  ever  it  touched  it. 

[  Fig.  6.  will  show 

■^^^  this  more    clearly. 

This  luminous  spot  appeared  at  any  and  every  part  of  the 
bar.  And  as  it  immediately  disappeared  when  the  magnetic 
pole  was  moved  from  the  spot,  it  follows,  that  in  stroking  the 
bar  from  one  end  or  pole  to  the  other,  the  bright  spot  also 
traversed  the  bar  fix)m  one  end  to  the  other,  constantly  accom- 
panying the  pole  of  the  magnet.  Now  since  the  bar,  as  we 
have  seen,  when  placed  in  the  meridian,  exhibits  on  its  north- 
ward half  a  bluish,  on  its  southward  half  a  reddish  glow,  so 
also  the  moving  spot  appears  bluish  on  the  northward  half, 
reddish  on  the  southward.  The  effect  of  drawing  a  magnetic 
pole  along  a  steel  bar,  therefore,  appears  obviously  to  be  a 
local  one,  attached  to  the  immediate  presence  of  the  pole  of  the 
magnet,  as  far  as  the  odylic  glow  is  concerned.  It  does  not, 
at  least  not  visibly,  spread  over  the  whole  extent  of  the  bar. 
In  this  it  apparently  differs  from  the  proper  magnetic  effect, 
which  at  every  stroke  is  spread  over  all  parts  of  the  bar,  and 
not  only  appears  in  all  parts,  but  adheres  to  them. 

I  used  in  these  experiments  two  bars  ;  the  magnetic  bar  or 
stroker,  was  twenty-four  inches  long,  the  steel  bar  to  be 
stroked  eighteen  inches  long. — Let  us  now  follow  the  re- 
sults, first  in  the  steel  bar,  then  in  the  magnetic  bar ;  and  in  the 
first  place,  with  reference  to  the  glow,  in  the  next  place,  in 
reference  to  the  flame. 

414.  A.   Odylic  glow  of  the  steel  bar.     I  placed  on  a  table 
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in  the  meridian,  a  steel  bar,  hardly  at  all  magnetic.  It  had  a 
feeble  glow  in  the  dark,  its  northern  half  appearing  grey  in- 
stead of  blue,  its  southern  half  whitish  yellow  instead  of  yel- 
lowish red,  the  light  of  both  being  turbid  and  dulL 

I  laid  the  bar  magnet,  on  the  west  side  of  the  other,  in  the 
parallels,  on  the  table,  and  brought  its  northward  pole  in  con- 
tact with  the  north  end  of  the  steel  bar,  so  as  to  form  a  ri^t 
angle  with  it.  1  thus  began  exactly  as  is  generally  done 
when  we  wish  to  magnetise  a  steel  bar  by  stroking  with  a 
magnet,  but  with  this  difference,  that  both  lay  in  a  horizontal 
plane,  whereas  the  operation  is  commonly  performed  in  a  ver- 
tical plane.  This  is  a  point  which  is  probably  not  altogether 
indifferent,  in  reference  to  the  essential  part  of  the  change 
produced. 

The  results  were  as  follows. 

a.  When  the  two  negative  poles  were  in  contact,  the  steel 
bar  appeared  in  a  blue  odylic  glow  over  more  than  the  north- 
em  half,  while  the  red  glow  of  the  southern  half  was  rather 
shorter. 

h.  When  the  magnet  had  reached  a  quarter  of  the  length 
of  the  bar,  the  same  condition  continued,  but  the  blue  glow 
extended  to  three-fifths  of  the  length  firom  the  north  end, 
while  the  red  extended  over  the  remaining  two-fifths. 

c.  When  the  magnet  had  reached  the  middle,  the  blue  glow 
extended  to  three-fourths  of  the  length ;  (but  in  a  later  expe- 
riment, when  the  steel  bar  had  acquired  some  magnetic  power 
from  previous  stroking,  the  blue  only  reached  to  the  middle, 
where  the  red  began.) 

d.  The  magnet,  having  reached  three-fourths  of  the  length 
of  the  bar,  was  now  in  the  red  glow  of  the  latter. 

e.  When  the  northward  pole  of  the  magnet  touched  the 
south  end  of  the  bar,  the  blue  glow  extended  to  the  middle. 
The  red  glow  was  now  much  brighter,  and  more  intense. 

415.  B.   Odylic  fiarm  of  the  steel  har  ;  and  first,  the 
a.  Blue  northward  flamej  originally  feeble,  and  two  inches 
long, 

a.  When  the  two  northward  poles  were  in  contact,  disap- 
peared entirely. 
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b.  When  the  magnet  had  been  moved  only  0.4  inch  from  the 
end,  a  small  blue  flame  appeared,  about  0.4  inch  long. 

c.  With  the  magnet  at  one-fourth  of  the  bar,  the  blue  flame 
was  1.6  inches  long. 

d.  With  the  magnet  at  the  middle,  the  flame  was  2.4  inches 
long. 

e.  At  three-fourths,  the  flame  was  3.2  inches  long. 

/  When  the  magnet  reached  the  south  end  of  the  bar,  the 
blue  flame  reached  its  maximum  of  4.8  inches. 

p.  I%e  red  soiUkward  flamey  originally  1.2  inches  long, 

a.  With  the  northward  poles  in  contact,  immediately  in- 
creased to  its  maximum  of  2.8  inches. 

b.  With  the  magnet  at  one-fourth  of  the  bar,  it  was  only  two 
inches  long. 

c.  With  the  magnet  in  the  middle,  it  had  sunk  to  1.2  indi^. 

d.  At  three-fourths,  the  red  flame  was  only  0.8  inches  long. 

e.  When  the  magnet  reached  the  south  end,  all  red  colour 
was  gone. 

The  course  followed  by  the  southward  red  flame  was,  there- 
fore, entirely  the  same  inversely,  as  that  of  the  northward  blue 
flame. 

Let  us  now  attend  to  the  magnetic  bar. 
416.  C.   Odylic  glow  of  the  magnetic  bar, — Before  contact, 
while  lying  alone  in  the  magnetic  parallel,  it  had  a  bluish 
glow  on  the  northward  half,  a  reddish  glow  on  the  southward, 
both  of  about  equal  extent. 

a.  When  both  the  northward  poles  were  in  contact  (as  above 
Fig.  7.  stated,  in  a  horizontal  plane,  the  bars  forming 

■     a  right  angle,  with  the  steel  bar  on  the 

meridian),  but  so  that  the  comers  or  solid 

angles  alone  touched  each  other,  as  in  Fig.  7, 
there  appeared  at  the  touching  point  of  the 
magnet,  which  had  originally  a  blue  glow, 
a  small  red  spot,  about  one-twelfth  of  an 
inch  long ;  beyond  this,  the  magnet  had  a  blue  glow  for  six 
inches ;  then  a  grey  or  nearly  indifferent  and  feebly  luminous 
portion  of  two  inches,  while  the  remainder  of  the  magnet,  16.8 
inches  long,  had  a  red  glow.     It  was  truly  surprising,  and 
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well  worthy  of  notice,  that  the  magnetic  bar,  so  superior  in 
magnetic  force  to  the  other,  yet  had  its  odylic  polarity,  al- 
though only  for  a  very  short  distance,  reversed,  and  its  blue 
glow  changed  to  red,  so  that  zones  of  different  colour  appeared, 
and  its  northward  polarity  was  enclosed  between  two  south- 
ward polarities.  There  was,  therefore,  at  this  part  of  the  ex- 
periment, a  three-fold  state  of  the  magnet 

Fjg.  8.  b.  When  the  magnet  had  been  moved  only 

to  the  extent  of  two-thirds  of  its  cross  sec- 
tion, or  two-thirds  of  an  inch,  along  the  other 
bar,  so  as  to  occupy  the  position  represented 
in  Fig.  8,  the  small  red  spot  on  the  magnet 
had  disappeared.  At  the  same  time,  a  blue 
luminous  covering  came  into  view  on  the 
cross  section  of  the  steel  bar,  which,  when  the  magnet  was 
advanced  further,  developed  itself  to  the  blue  flame  referred  to 
above  in  B,  a,  and  so  forth.  As  soon  as  the  red  spot  had 
vanished,  the  magnet  only  exhibited  the  two  portions  of  glow, 
the  blue  on  the  northward,  the  red  on  its  southward  half. 

c.  When  at  one-fourth  of  the  bar,  the  blue  part  of  the  magnet 
extended  to  two-fifths,  the  red  to  three-fifths  of  its  own  length. 

d.  When  it  had  reached  the  middle  of  the  bar,  the  blue  part 
was  somewhat  larger. 

e.  When  at  three-fourths  of  the  bar,  the  blue  and  red  parts 
were  nearly  equal,  the  blue  a  little  longer. 

f.  When  the  magnet  had  reached  the  south  end  of  the  bar, 
the  blue  glow  on  the  magnet  extended  to  three-fourths  of  its 
length,  the  red  to  one-fourth. 

417.  D.   Odylic  jlame  of  the  magnetic  bar: — 

Its  blue  northward  flame,  originally  four  inches  long,  was 
extinguished  in  contact  with  the  bar.  We  have  only,  there- 
fore, to  consider  the  red  southward  flame.  The  magnet  lay, 
in  all  these  experiments,  in  the  magnetic  parallels,  with  its 
southward  pole  towards  the  west. 

a.  When  the  two  northward  poles  were  in  contact,  the  red 
•flame  of  the  magnet  was  2.8  inches  long. 

h.  At  one-fourth  of  the  length  of  the  steel  bar,  the  red  flame 
of  the  magnet  had  fallen  to  two  inches. 
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c.  At  the  middle  of  the  bar,  the  red  flame  of  the  magnet 
had  fallen  to  1.2  inches. 

d.  At  three-fourths,  it  had  rapidly  increased  to  2.8  inches, 
c.  When  the  magnet  had  reached  the  southward  end  of  the 

bar,  the  red  flame  of  the  former  had  increased  to  3.6  inches. 

When  I  now  turned  the  magnet  out  of  the  parallel,  and 
brought  it  into  the  meridian  of  the  other  bar,  and  joined  the 
northward  pole  of  the  magnet  to  the  southward  pole  of  the 
bar,  in  a  straight  line,  thus  forming  a  compound  bar  of  more 
than  double  the  length  of  the  unmagnetic  bar,  the  northward 
blue  flame  of  the  latter,  and  the  southward  red  flame  of  the 
former,  both  became  twice  as  long  as  before,  according  to  the 
observations  recorded  in  §  401,  and  the  laws  there  deduced 
from  them.  These  same  laws  we  shall  find  to  prevail  through 
the  whole  series  of  experiments  contained  in  this  section,  when 
we  compare  them  with  the  former. 

418.  We  now  come  to  the  application  of  these  laws,  to  the 
case  of  the  conversion  of  a  horseshoe  bar  into  a  moffnety  by 
stroking  with  a  magnet. 

I  used  as  the  magnet  in  these  experiments,  a  powerful  five- 
bar  horse-shoe  magnet,  along  which  I  drew  a  simple  horse- 
shoe, which  had  lost  almost  entirely  the  magnetism  it  at  one 
time  possessed.  I  laid  the  five-bar  magnet  on  the  table,  so 
that  its  poles  projected  over  the  edge,  the  curve  being  towards 
the  middle  of  the  table.  It  was  heavy  enough  to  remain 
firmly  in  this  position  while  the  stroking  was  performed,  and 
so  powerful,  that  it  held  fast  the  single  bar  in  every  position 
in  which  the  latter  was  placed  in  contact  with  its  poles,  I 
held  the  single  bar  vertically,  the  poles  upwards. 

Originally,  the  single  bar  had,  in  the  dark,  and  of  course 
this  applies  only  to  the  then  actual  perceptive  power  of  Mile. 
ZiNKEL,  on  its  northward  pole,  a  small  blue  flame  of  about 
0.4  of  an  inch,  and  on  its  southward  pole  only  a  reddish 
smoke.  The  five-bar  magnet  had  a  blue  northward  flame  as 
long  as  a  hand,  a  red  southward  flame  of  a  finger-length. 
Both  horse-shoes  had  on  one  side  a  bluish,  on  the  other  a 
reddish  odylic  glow,  duller  on  the  single  bar,  very  much 
brighter  in  the  five-bar  magnet.      This  glow  was  hardly 
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visible   at  the   curve,   and  increased  gradually  towards   the 
poles. 

I  began  by  placing  the  curve  of  the  single-bar  on  the  poles 
of  the  five-bar  magnet,  the  southward  limb  of  the  former  on 
the  northward  pole  of  the  latter.  The  single  bar  adhered 
firmly,  in  a  vertical  position,  with  its  limbs  and  poles  project- 
ing above  the  poles  of  the  five-bar  magnet  The  result  was, 
that, — 

419.  A.  The  odylic  glow  of  the  single  har  became  brighter 
at  the  curve,  dividing  into  two  halves,  red  and  blue,  the  for- 
mer on  the  part  attached  to  the  northward,  the  latter  on  diat 
attached  to  the  southward  pole  of  the  five-bar  magnet.  At 
the  same  time,  both  limbs  of  the  single-bar  acquired  a  brighter 
glow,  the  colours  being  on  the  same  sides  as  before,  but  more 
intense.  When  I  now  slowly  drew  the  single  bar  downwards, 
till  the  poles  of  the  two  magnets  came  in  contact,  the  glow  of 
the  curve  in  the  single  bar  increased,  the  two  colours  meeting 
and  mingling  in  the  middle ;  while  in  both  limbs  the  glow 
diminished,  becoming  duller  and  more  grey ;  but  the  colours 
still  retained  their  places.  The  northward  limb  of  the  single 
bar  had  always  a  blue,  the  opposite  limb  a  red  glow,  and  the 
guality  of  the  glow  remained  unchanged ;  that  is,  blue  on  the 
northward,  red  on  the  southward  side,  whether  the  single-bar 
were  firee,  or  in  contact  at  its  curve,  with  the  poles  of  the  five- 
bar  magnet ;  or  finally,  when  the  poles  of  both  were  in  con- 
tact. But  the  distribution  of  magnetic  and  odylic  force,  in 
regard  to  amount  and  intensity,  was  not,  in  these  three  posi- 
tions, the  same. 

420.  B.  The  odylic  flames  of  the  single  bar^  when  its  curve 
closed  the  five-bar  magnet  like  an  armature,  rose  fix)m  its  ori- 
ginal size  of  0,4  inch  on  the  northward  pole  rapidly  to  4.8 
inches ;  while  the  reddish  smoke  of  the  southward  pole  changed 
into  a  red  flame  of  1.2  to  1.6  inches  long,  with  a  thick  yellow- 
ish grey  smoke  above  it.  In  later  experiments,  when  the 
single  bar  had  become  pretty  strongly  magnetised  by  the 
earlier  ones,  and  had,  in  the  free  state,  a  blue  flame  2.4  inches 
long,  it  rose,  in  this  position,  to  4.8  inches  on  the  blue  side, 
and  to  2.4  inches  on  the  red  side. 
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On  drawing  the  single  bar  slowly  downwards,  its  polar 
flames  gradually  diminished ;  the  southward  flame  soon  va- 
nished, the  northward  flame  became  shorter  and  duller,  while 
the  glow  at  the  curve  became  brighter.  When  the  poles  of 
both  magnets  were  brought  in  contact,  all  flames  disappeared. 
In  this  experiment,  and  in  every  phase  of  it,  the  colours  of 
each  limb  remained  constantly  the  same  in  every  position. 
The  two  lateral  portions  of  the  curve,  the  limbs,  above  or  be- 
low the  points  of  contact,  the  flames  over  the  poles,  the  sparks, 
the  fiery  threads,  and  the  luminous  downy  flames  round  the 
limbs,  continued  throughout  blue  on  the  northward,  red  on 
the  southward  half  of  the  single  bar  horse-shoe.  At  no  point 
did  the  quality  of  the  odylic  light  vary,  but  only  its  intensity, 
corresponding  to  the  amount  of  odylic  charge. 

421.  C.  Odylic  glow  of  the  five-bar  horse-shoe.  As  soon  as 
the  poles  were  joined  by  the  curve  of  the  single  bar,  the  glow 
at  its  own  curve  became  brighter,  while  that  of  the  limbs,  and 
still  more  of  the  poles,  became  duller,  the  northward  limb 
acquiring  a  greyish  blue,  the  southward  a  yellowish  red  colour. 
Here  also,  both  colours  met  and  passed  into  each  other  on  the 
curve. — On  drawing  the  single  bar  slowly  downwards,  the 
poles  of  the  other  became  gradually  brighter  in  their  glow. 
They  were  brightest  when  the  poles  came  into  contact,  but 
still  inferior  in  brightness  to  the  curve. — The  glow,  therefore, 
in  the  five-bar  magnet,  pursued  a  course  nearly  the  reverse  of 
that  observed  in  the  single  bar ;  which  is  in  accordance  with 
the  general  laws  already  ascertained. 

When  I  removed  the  single  bar,  the  curve  and  limbs  of  the 
other  horse-shoe  became  less  bright,  but  its  poles  again  became 
brighter.  We  cannot  here  consider  the  odylic  flames  of  the 
five-bar  magnet,  because,  as  the  poles  were  never  firee,  no  such 
flames  could  appear. 

422.  An  experiment  with  horse-shoes,  in  which  like  poles 
were  used,  as  was  done  with  straight  bars  (see  §  403),  gave 
similar  results,  confirming  those  there  mentioned.  I  laid  the 
northward  ^fe  of  the  single  bar  on  the  northward  pole  of  the 
five-bar  magnet,  and  the  southward  pole  also  together,  and 
drew  the  single  bar  upwards  till  the  curve  reached  the  poles 
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of  the  Other.  In  this  way,  the  polea  were  revereed^  but  the 
direction  of  the  stroke  was  also  reyersed,  and  the  result  must 
correspond  to  the  former.  It  was  as  follows.  As  soon  as  the 
comers  of  the  poles  touched  each  other,  there  appeared  at  the 
blue  pole  of  the  single  bar  a  short  red  portion,  0.4  inch  long, 
and  at  the  red  pole  a  similar  blue  portion,  also  0.4  inch  long. 
Bat  when  the  single  bar  was  moved  on  about  0.4  inch,  both 
these  portions  disappeared,  the  northward  pole  of  the  single 
bar  became  entirely  blue,  the  southward  pole  entirely  red, 
exactly  according  to  the  usual  law,  which  they  then  followed 
as  before.  These  spots  of  reversed  glow  are  the  same  as  we 
have  seen  above  in  bar  magnets  on  the  contact  of  the  two 
negative  poles  at  their  comers ;  a  reversal  of  the  polarity  by 
the  influence  of  a  like  pole.  The  single  bar  horse-shoe,  there- 
fore, was  here,  in  the  first  moment  of  contact,  multipolar,  0.4 
of  an  inch  red  (at  the  northward  pole),  then  the  limb  blue, 
the  other  limb  red,  and  at  the  southward  pole,  again  a  stresk 
of  blue  0.4  inch  long. 

423.  The  forcej  existing  in  these  bars,  w,  therefore,  never 
uniformly  distributed,  not  even  when  the  magnetic  circuit 
appears  to  he  closed.  This  closmre  or  completion  of  the  cir- 
cuit, as  we  have  seen  in  §§  404,  h,  to  407,  is  probably  never 
perfect,  and  hence,  even  without  reference  to  the  disturbance 
caused  by  the  earth's  magnetism,  these  constant  inequalities 
in  the  distribution  of  the  forces.  We  find  new  examples  of 
this  in  some  investigations  into  the 

424.  Effects  of  the  armaiure  on  the  odyltc  flames.  We  have 
seen  that  the  armature,  when  attached  to  a  horse-shoe,  dimi- 
nishes the  glow  of  its  poles,  and  increases  that  of  the  curve. 
But  all  the  sensitives  saw  the  odylic  flames  instantly  disap- 
pear, when  the  armature  was  attached  to  a  horse-shoe.  I  find 
the  following  persons  named  in  my  journals  as  witnesses  of 
the  fact ;  Mme.  Kienesberger,  Miles.  Winter  and  Dorfer, 
Friedrich  Weidlich,  Mile.  Zinkel,  Mme.  Fenzl,  Baron 
VON  Oberlaender,  Prof.  Endlioher,  Baroness  von  Augus- 
TiN,  and  many  others. 

425.  When  I  placed  before  Mme.  Kienesberger,  the 
armature  on  the  curve  of  a  horse-shoe,  this  had,  as  might  be 
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expected,  no  sensible  effect  on  the  polar  flames.  But  when  I 
moved  the  armature  slowly  towards  the  poles,  transversely 
over  the  limbs,  the  polar  flames  steadily  diminished,  and  dis- 
appeared when  the  armature  reached  the  poles.  On  moving 
it  in  the  opposite  direction,  a  similar  gradual  increase  of  the 
flames  was  observed.  The  details  were  these.  When  the 
armature  was  moved  fix)m  the  curve  towards  the  poles,  the 
flames  became  duller,  the  blue  greyish,  the  red  muddy  yellow- 
ish, while  their  length  gradually  diminished.  At  the  middle, 
the  red  flame  disappeared,  and  only  reddish  smoke  remained 
over  the  southward  pole ;  the  diminished  bluish  flame  became 
quite  grey.  When  the  armature  approached  the  poles,  it  also 
was  extinguished,  leaving  a  grey  smoke,  which  disappeared 
when  the  armature  had  reached  the  poles.  All  these  pheno- 
mena, in  the  reverse  order,  appeared  when  the  armature  was 
drawn  from  the  poles  to  the  curve ;  first,  over  the  northward 
poles,  grey  smoke,  then  grey  flame ;  then,  at  the  southward 
pole,  reddish  smoke ;  at  the  other  pole,  the  blue  flame ;  then, 
at  its  own  pole,  the  red  flame,  both  increasing  till  they  attained 
their  original  size.  The  glow  was  at  first  very  weak  at  the 
curve,  strong  at  the  poles ;  on  moving  the  armature  towards 
the  poles,  the  curve  became  more  visible ;  and  as  the  poles 
gradually  lost  in  glow,  the  glow  of  the  curve  gradually  in- 
creased ;  till  at  last,  when  the  armature  had  reached  the  poles, 
it  nearly  equalled  the  limbs  and  the  poles  in  brightness. 

426.  But  the  armature  itself  varied  in  its  glow.  When  at 
the  curve,  it  was  grey  and  hardly  visible,  at  the  poles  it  was 
brighter,  and  red  on  the  side  next  the  northward  pole  of  the 
horse-shoe,  blue  on  the  other.  In  all  the  intermediate  posi- 
tions, it  exhibited  corresponding  degrees  of  light  and  tints  or 
colour.  It  was  changed  into  an  induction  magnet,  and  exhi- 
bited the  regular  colours  of  one,  although  somewhat  duller 
than  those  of  the  inducing  magnet.  The  above  phenomena 
are  explained  by  considering  the  part  of  the  horse-shoe  at  any 
time  lying  between  the  curve  and  the  armature  to  be  cut  off 
from  the  whole.  The  remaining  part  is^so  much  shorter,  and 
hence  its  polar  flames  are  of  less  size,  and  vice  versa. 

427*  I  endeavoured  to  ascertain  the  state  and  the  action  of 
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the  armature  and  the  single  horse-ahoe  during  the  stroking.  This 
was  done  on  the  occasion  of  the  last-mentioned  experiment  of 
drawing  a  single-bar  horse-shoe  along  a  fiye-bar  magnet,  in 
the  presence  of  Mile.  Zinkel.  When,  under  the  circum- 
stances mentioned  in  the  latter  part  of  §  418,  and  when  the 
five-bar  magnet  was  closed  by  the  curve  of  the  single  bar,  as 
bj  an  armature,  and  the  flames  of  the  latter  were  at  their 
highest,  I  attached  to  the  poles  of  the  single  bar  its  own  arma- 
ture, it  adhered  firmly,  and  was  converted  into  an  induction 
magnet,  with  strong  glow,  the  colours  opposite  to  those  of  the 
poles  of  the  single  bar.  The  limbs  lost  much  of  their  glow, 
the  blue  became  bluish  grey,  the  red  a  muddy  yellowish  red. 

428.  When  I  drew  the   single-bar   downwards,   till  the 

poles  of  both  horse-sho^ 
touched,  as  in  Fig.  9. 
and  again  attached  the 
armature  to  the  single 
bar,  it  again  adhered 
firmly,  and  was  convert- 
ed into  an  induction 
magnet,  with  strong 
glow,  btU  now  the  colours 
of  the  glow  were  re- 
versedy  being  no  longer 

opposite  to  those  of  the  poles  of  the  single  bar,  btU  to  those  of 
the  Jive-bar  magnet.  From  this  it  follows,  that  the  armature 
was  no  longer  under  the  influence  of  the  single  bar,  but  had 
come  under  that  of  the  five-bar  magnet;  and  this,  not  directly, 
but  through  the  medium  of  the  thickness  of  the  steel  forming 
the  limbs  of  the  single  bar.  These  must  first  have  been 
converted  into  short  induction  magnets ;  and  then  fix>m  them, 
the  armature  was  converted  into  an  induction  magnet,  formed 
by  the  five-bar  magnet  All  these  things  are  clearly  visible 
to  the  sensitive  eye,  while  science,  which  has  hitherto  refused 
to  derive  any  benefit  firom  the  perceptive  powers  of  the  sen- 
sitive, could  only  hitherto  attain  to  them  with  difficulty  and 
uncertainty. 

429.  The  next  question  was,   when  and  where  does  this 
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striking  reversal  in  the  poles  of  the  armature  of  the  single  bar 
take  place?  To  ascertain  this,  I  closed  the  five-bar  magnet 
with  the  curve  of  the  single  bar,  and  placed  the  armature  on 
the  poles  of  the  latter  projecting  upwards.  I  now  drew  the 
single  bar  slowly  downwards,  and  begged  the  observer  to  de- 
scribe the  results  from  time  to  time.  When  the  single  bar 
had  been  drawn  down  to  two-thirds  of  its  length,  the  armature 
which  had  at  first  adhered  firmly,  fell  off.  I  again  applied  it, 
but  found  that  it  was  no  longer  attracted  in  the  least.  This 
continued,  till  I  had  moved  down  the  single  horse-shoe  to  three 
fourths  of  its  length,  when  the  armature  began  to  be  again  at- 
tracted. The  attraction  increased  as  I  proceeded,  and  was 
strongest  when  the  poles  of  the  single  bar  reached  those  of  the 
other.  The  course  of  the  colours  in  the  glow  of  the  armature 
was  as  follows.  The  armature  had  at  first  colours  opposed  to 
those  of  the  single  bar,  from  which  it  received  magnetism'  by 
induction.  As  I  drew  the  horse-shoe  downwards,  the  bright- 
ness of  glow  and  of  colour  in  the  armature  diminished,  the 
light  became  duller,  the  colours  less  distinct,  till,  at  two-thirds, 
all  colour  in  the  armature  was  gone,  and  it  retained  only  a  dull 
uniform  grey,  like  that  of  any  other  piece  of  soft  iron.  This 
lasted  till  I  drew  the  bar  down  to  three-fourths,  when  the 
armature  again  began  to  shine  more  brightly,  and  to  exhibit 
colours  in  its  two  halves,  but  now  reversed.  Its  blue  and  red 
were  no  longer  opposed  to  those  of  the  single  bar,  to  which  it 
adhered,  but  to  those  of  the  five-bar  magnet,  to  whose  poles 
it  was  now  brought  near.  The  seat  of  indifference,  in  relation 
to  colour,  coincided  therefore  with  that  of  indifference  in  rela- 
tion to  attractive  force ;  and  these  observations  famish  a  beau- 
tiful proof  of  the  parallelism  between  the  two  phenomena, 
under  ordinary  circumstances. 

430.  It  was  also  observed,  that  when  the  armature  was  in 
the  position  in  which  it  had  no  attraction,  and  exhibited  no 
colour,  but  only  a  grey  glow,  the  curve  of  the  single  bar  also 
exhibited  only  a  grey  glow,  although  tolerably  bright  It 
would  appear,  then,  that  in  this  position,  boifi  the  armature 
ahove^  and  the  curve  belowy  were  in  a  state  of  neutralisation  or 
indifference  J  when  the  single  bar  was  drawn  down  to  from  twro- 
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thirds  to  three-fotirths  of  its  length,  and  in  that  position  ad- 
hered to  the  larger  magnet. 

431.  Once,  when,  from  the  presence  of  the  catamenia,  the 
perceptive  powers  of  Mile.  Zinkel  were  three  or  four  times 
greater  than  usual,  she  saw  the  single  bar  horse-shoe,  already 
magnetised  by  frequent  stroking  with  the  five-bar  magnet, 
with  a  blue  flame  on  its  northward  pole  six  inches  long,  and 
a  red  flame  on  its  southward  pole  of  2.4  inches.  When  I 
now  attached  its  curve,  as  armature,  to  the  five-bar  magnet, 
unlike  limbs  and  poles  together,  both  flames  increased  in  size 
about  one-half.  But  on  drawing  the  single  bar  downwaids, 
the  flames  diminished,  and  when  they  had  fallen  to  their  ori- 
ginal size  of  six  inches  and  2.4  inches,  I  found  that  I  had 
drawn  down  the  bar  to  one-third.  In  ihis'posidon  the  efect  of  the 
Jive-bar  magnet  on  the  flame  of  the  single  bar  was  =  0  /  and  die 
forces  had  come  into  a  certain  equilibrium,  so  that  the  influence 
of  the  larger  magnet  on  the  poles  of  the  other,  was,  at  least  as 
far  as  concerns  odyU^  suspended.  When  I  moved  the  bar 
fiirther  down,  to  two-thirds  of  its  length,  I  came  to  thejpotW^ 
of  Tnagnetical  indifference^  where  the  magnetic  eflect  of  the 
larger  magnet  on  the  poles  of  the  smaller  was  also  suspended. 

432.  In  this  observation,  the  divergence  between  odylic  cmd 
magnetic  influences  was  strikingly  seen.  In  the  experiment 
just  described,  which  was  often  repeated,  and  was  also  tried  in 
the  ordinary  state  of  the  observer,  when  the  magnetism  of  the 
single  bar  was  =  O,  and  the  armature  fell  off,  this  was  far 
from  being  the  case  with  the  odylic  flame.  It  was,  indeed, 
smaller,  having  fallen,  on  the  blue  side  to  1.2  inches,  and  on 
the  red  side  having  changed  into  reddish  smoke,  thus  being 
reduced  to  one-fourth  or  one-fifth  of  its  proper  size ;  but  it 
was  not  destroyed,  as  the  magnetic  attraction  was.  Nay  more, 
when  I  drew  ^^  single  bar  down  to  three-fourths  of  its  length, 
and  its  armature  had  already  reversed  the  colours  of  its  glow, 
so  that  the  half  resting  on  the  negative  end  of  the  single  bar 
became  blue  (§  427),  yet  the  remains  of  the  flame  continued 
always  blue.  It  diminished,  as  I  drew  the  poles  of  the  single 
bar  towards  the  poles  of  the  five-bar  magnet,  firom  1.2  inches 
to  0.8,  —  0.4,  —  0.2,  and  0.04  of  an  inch,  then  to  the  thick- 
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ness  of  paper,  and,  at  last,  to  a  blue  film  playing  over  the 
negative  end,  but  still  blue  and  bluish  grey,  till,  when  the 
poles  of  the  bar  came  into  contact  with  those  of  the  five-bar 
magnet,  it  entirely  disappeared. 

433.  Here  the  difference  in  the  courses  follotoed  hy  odyle  and 
by  magnetism  becomes  very  striking.  While  the  —  M  of  the 
northward  limb  of  the  single  bar  is  converted  above  into  +  M, 
the  flame  over  that  pole  continues  blue,  and  persists  in  —  O ; 
firom  a  steel  bar,  which  gives  out  +  M,  nay  brings  the  part  of 
the  armature  on  it  to  the  state  of  —  M  by  induction,  the  blue 
flame,  indicating  —  O,  flows  uninterruptedly,  as  long  as  the 
armature  of  the  single  bar  and  its  poles  remain  at  any  per- 
ceptible distance  firom  the  poles  of  the  five-bar  magnet. 
Therefore,  positive  magnetism  and  negative  odyle  can  exist  at  the 
same  time  in  one  and  the  same  limb  of  a  horse-shoe. 

434.  As  electro-^magnetism  is  a  means  of  exciting  the  odylic 
glow  in  iron  (§  374),  so  also  does  it  produce  odylic  flames, 
and  that  in  a  very  high  degree  (§12).  In  the  experiment 
mentioned  in  §  374,  to  which,  for  the  sake  of  brevity,  I  refer, 
Baroness  Pauline  von  Natorp,  a  healthy  subject,  and  pos- 
sessing little  power  of  seeing  the  odylic  light,  saw,  in  the 
large  horse-shoe  of  soft  iron,  when  converted  into  a  magnet  by 
a  current  of  electricity,  not  indeed  a  flame,  but  a  nebulous 
light  rising  to  the  height  of  a  hand. — ^Baroness  Isabelle  von 
Tessedik  saw  it  in  about  the  same  degree.  M.  Pauee  saw  a 
flame,  fix)m  12  to  16  inches  long,  resting  like  a  mass  of  lumi- 
nous vapour  on  both  poles.  Mme.  Fenzl  saw  lights  over  the 
poles,  the  longer  one  ten  inches  high  and  greyish,  the  other 
somewhat  shorter  and  yellowish.  Baroness  VON  Augustin 
saw,  on  both  poles,  a  flaming  light,  about  twenty  inches 
broad,  and  as  high  as  a  man,  rising,  imited,  to  the  ceiling. 
The  upper  part  was  blue,  the  middle  brighter  and  whitish, 
the  lower  part  again  darker.  They  were  unsteady,  and  ended, 
above,  in  thick  clouds  of  smoke. — Stephan  Kollar  saw, 
when  one  pair  of  Smee's  plates  was  used,  only  on  the  nega- 
tive pole  a  flame ;  with  two  pairs,  both  poles  had  flames  nearly 
twenty  inches  high,  with  smoke  rising  firom  them.  The  much 
more  sensitive  Mme.  Eienesbergee  saw  a  blue  flame  firom 
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the  negative  pole,  eighteen  to  twenty  inches  long,  and  fix>m 
the  positive  pole  a  red  flame  about  6.5  inches  long,  both  end- 
ing in  smoke.  She  described  both  as  more  unsteady  than  in 
the  case  of  a  permanent  steel  magnet,  and  as  leaping  up, 
like  the  flame  of  a  tallow  candle.  This  leaping,  and  con- 
tinual change  of  size,  and  variation  from  short  to  long,  is  no 
doubt  caused  by  the  varying  amount  of  electricity  at  each 
moment  generated  in  the  battery,  and  passing  through  the 
coil,  by  a  flow  and  ebb  in  the  inducing  agent,  arising  from 
inequalities  in  the  chemical  action  between  the  elements  of  the 
battery.  I  must  here  also  mention  a  circimistance,  to  which 
I  shall  return  at  a  future  period ;  namely,  that  both  the  polar 
conducting  wires  and  the  coil  round  the  horse-shoe  were  sur- 
rounded by  flaming  lights.  These  flames  were  brighter  near 
the  poles,  duller  at  the  middle  of  the  wires,  and  about  the 
curve  of  the  horse-shoe.  Mme.  Kienesbeeger  first  perceived 
the  odylic  glow ;  then,  after  a  minute  or  two,  the  flames  ap- 
pearing over  the  poles  at  first  greyish  and  feebly  luminous, 
then  increasing  in  intensity  and  developing  colours.  And 
when  the  current  was  interrupted,  the  colours  of  the  flames  first 
disappeared,  the  grey  flames  vanished,  and  the  glow  continued 
longest.  Prof.  Dr.  Endlicher  saw,  on  the  poles  of  an  elec- 
tro-magnet, flames  forty  inches  high,  unsteady,  exhibiting  a 
rich  play  of  colours,  and  ending  above  in  a  luminous  smoke, 
which  rose  to  the  ceiling  and  illuminated  it.  M.  Delhez  saw 
the  flames  of  the  same  size,  but  did  not  distinguish  the  colours. 
The  flames  appeared  to  him  darker  below  (red),  brightest  in 
the  middle  (yellow),  and  darker  again  above  (blue).  Mile. 
Glaser  saw,  over  the  poles  of  the  same  electro-magnet,  flames 
five  feet  high,  and  smoke  rising  from  them  to  the  ceiling. 
The  flames  exhibited  the  most  beautiful  and  varied  play  of 
colours,  blue  predominating  over  the  northward,  reddish  yel- 
low over  the  southward  pole.  Mile.  Zinkel  studied  vay 
often  and  with  great  care  the  flames  of  the  electro-magnet 
Under  the  circumstances  above  stated,  she  saw  the  flame  of 
the  northward  pole  forty  inches  high,  that  of  the  southward 
pole  upwards  of  one  foot  in  height.  Both  were  coloured,  blue 
predominating  in  the  former,  red  in  the  latter.     The  appear- 
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ance  and  order  of  the  phenomena,  including  the  flames  sur- 
rounding the  coil,  the  conducting  wires,  and  the  battery,  were 
always  described  by  her  exactly  as  by  Mme.  Kienesberger. 
But  she  observed  that,  on  one  occasion,  fiye  or  six  minutes, 
on  another  ten  minutes,  were  required  to  bring  the  flames  to 
their  full  stationary  size.  In  this  last  case,  I  had  used  a 
Sheets  battery  with  five  square  feet  surface  of  zinc  and  silver. 
(No  doubt  the  battery  did  not,  in  these  cases,  and  probably 
on  account  of  the  awrtnce  of  the  zinc  not  being  quite  clean, 
reach  at  once  its  full  power. — W.  G.)  The  columns  of  flame 
firom  eadi  pole  astonished  her  by  their  size  and  beauty.  The 
negative  flame  was  more  than  as  high  as  a  man,  the  positive 
as  long  as  an  arm.  Adorned  with  the  most  beautiftd  rainbow 
colours,  they  constantly  flickered  and  leaped  up  and  down  like 
the  flame  of  a  gigantic  candle.  Streams  of  sparks  flowed  into 
the  smoke,  and  were  scattered  on  all  sides.  The  smoke 
reached  the  ceiling,  and  was  broken  or  flattened  by  it. 

I  showed  to  Mile.  Keichel  in  the  dark  a  SCHWEiiaGER's 
multiplicator,  and  caused  a  weak  voltaic  current  to  pass  through 
the  coil  of  wire.  She  saw  the  coil  and  the  needle  immediately 
assume  the  glow,  and  the  latter  then  gave  out  at  its  points 
fine  streams  of  flame,  flowing  out  in  the  line  of  its  length.  But 
as  the  containing  case  was  too  narrow  to  allow  them  to  extend 
in  a  straight  line  to  their  full  length,  they  struck  on  its  sides, 
were  then  deflected  upwards,  struck  again  on  the  glass  cover, 
were  again  deflected  along  its  surface,  and  proceeded  along  it 
till  they  were  lost  to  the  eye  of  the  observer. 

435.  We  have  already  seen  the  relation  of  the  electric  at- 
mosphere to  the  odylic  phenomena,  in  its  effects  on  the  odylic 
glow  (§  370).  But  this  influence  is  especially  powerftd  in 
regard  to  the  flames.  In  the  beginning  of  my  researches. 
Mile.  Beichel  had  already  observed,  that  the  flames  of  a 
magnet  grew  larger  as  often  as  it  was  brought  into  the  sphere 
of  any  kind  of  electrical  action.  Mile.  Atzmannsdorfer  also 
often  made  the  same  observation  ;  both  have  been  often  men- 
tioned. M.  Hochstetter  saw  the  flame  of  the  nine-bar 
horse-shoe,  to  him  usually  twelve  inches  high,  increase  to 
twenty-four  inches.     Mile.  Pauer  observed,  that  the  flame  of 
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the  same  magnet  increased  to  three  times  its  former  height^ 
and  illmninated  the  roo£  M.  Fesnolendt  saw  the  flame  ojf 
this  magnet;  to  him  sixteen  inches  long^  rise  to  tlurtj-six 
inches,  and  illuminate  the  ceiling.  Mile.  Glaseb  saw  the 
flame  of  a  twenty-fiye  inch  bar  magnet,  when  I  brought  the 
negative  pole  near  to  the  positively  electrified  conductor  of  the 
machine,  rise  to  four  times  its  former  height,  namely,  £rom 
about  3.2  inches  to  thirteen  inches.  She  also  saw  the  flame  of 
the  nine-bar  horse-shoe,  to  her  sixteen  inches  long,  rise,  whoi 
brought  near  the  conductor,  to  sixty-four  inches,  or  about  the 
height  of  a  man,  casting  light  on  the  ceiling.  Mme,  Bauer 
saw  nearly  the  same  phenomena.  Baroness  Von  Auoustin 
saw  the  blue  flame  of  the  nine-bar  magnet,  when  its  negative 
pole  was  brought  to  -within  twenty  inches  of  the  conductor, 
increase  to  &om  twice  to  thrice  its  former  size,  and  illuminate 
the  ceiling.  I  placed  before  Mile.  Zinelel,  the  nine-bar  mag- 
net at  forty  inches  from  the  conductor  of  a  powerful  electric 
machine,  which  I  set  in  motion.  The  magnet  stood  with  its 
poles  upwards,  the  limbs  equidistant  from  the  conductor. 
The  flames  were  at  first  four  inches  high  on  the  negative,  1.6 
inches  on  the  positive  pole.  The  former  rose  to  twenty  inches, 
the  latter  to  six  inches,  both  thus  increasing  to  four  or  five 
times  their  former  height.  The  colours  became  brighter  on 
the  blue  side,  more  turbid  on  the  red  side.  As  soon  as  I  ceased 
turning  the  machine,  the  flames  sank,  and  soon  recovered  their 
original  size.     This  was  often  repeated  at  difierent  times. 

436.  With  Baroness  Von  Augustin  as  observer,  after  she 
had  seen  the  great  increase  of  the  blue  flame  on  the  negative 
pole  when  near  the  conductor,  I  reversed  the  position  of  the 
magnet,  so  that  the  poles  being  still  upwards,  the  positive  pole 
was  now  nearest  the  conductor.  Very  soon  the  reddish  light 
over  it  disappeared,  and  was  replaced  by  blue.  In  this  posi- 
tion, therefore,  the  odylic  polarities  were  reversed.  When,  in 
other  experiments  with  Mile.  Zinkel,  I  turned  the  blue  nega- 
tive pole  of  the  horse-shoe  to  the  conductor,  while  the  opposite 
pole  was  turned  away  from  it,  the  flame  of  the  latter  became 
greyish  red,  that  of  the  former  pure  and  bright  blue,  with  a 
play  of  rainbow  colours,  above  which,  smoke  and  sparks  rose 
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niearly  to  the  ceiling.  The  flame  was  so  brilliant^  that  she 
could  not  conceive  how  I  did  not  see  it,  at  least  in  part  But 
when  I  reversed  the  position  of  the  poles  of  the  magnet,  the 
red  flame  being  now  next  the  conductor,  it  rapidly  became  dis* 
coloured  and  turbid,  then  grey,  and  in  half  a  minute  passed 
into  blue;  while  the  blue  flame  became  violet  grey.  The 
blue  flame  on  the  positive  pole  now  rose  high,  the  violet  grey 
fliune  on  the  n^ative  pole  shrank  in  dimensions.  Here  then, 
as  in  the  case  of  the  glow  (§  371),  a  reversal  of  the  odylic  pola- 
rity had  taken  place  J  without  any  such  reversal  of  the  proper 
magnetic  polarity.  The  electrical  polarity  in  this  case,  dic- 
tated the  law,  and  reversed  the  odylic  polarity,  but  was  not 
able  to  reverse  the  magnetic  polarity.  When  I  now  reversed 
the  electric  polarity  by  charging  the  conductor  negatively,  I 
obtained  the  same  odylo-luminous  phenomena,  but  of  course 
reversed.  Now  the  red  flame  of  the  positive  pole,  when  brought 
near  the  conductor,  increased  in  size,  brightness,  and  purity  of 
colour ;  but  the  blue  negative  flame,  when  brought  near,  was 
soon  changed  into  a  red  one.  The  odyle  passed  into  +  O,  and 
that  at  the  negative  magnetic  pole. 

437.  To  bring  out  these  facts  still  more  distinctly,  I  re- 
peated them,  using  bar  magnets  instead  of  horse-shoes.  Two 
bars,  one  twenty-six  inches  long,  the  other  five  feet  long,  were 
placed  on  a  table,  imisolated,  in  the  magnetic  parallels,  and 
at  forty  inches  firom  the  conductor.  When  their  blue  negative 
flames  were  turned  towards  it,  they  lengthened  out  towards  the 
conductor  to  three  and  four  times  their  former  length.  But 
when  their  red  positive  flames  were  placed  nearest  the  con- 
ductor, the  flames  were  at  first  rendered  turbid  and  less  lumi- 
nous, and  then,  after  a  struggle  between  the  forces  here  in  ac- 
tion, manifested  by  the  playing  of  small  flames  backwards  and 
forwards  on  the  bars,  they  were  changed  into  blue,  and  in- 
creased within  one  or  two  minutes  to  considerable  length  and 
breadth.  As  often  as  I  stopped  the  rotation  of  the  machine, 
or  discharged  the  conductor,  the  flames  were  again  reversed, 
mid  returned,  in  all  respects,  to  their  former  state.  The  small 
struggling  flames  played  ov^r  the  surface  as  before,  till  all  was 
again  brought  under  the  dominion  of  the  magnetism  of  the  bars. 
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438.  The  appearances  were  stiU  more  beautiftd,  when  I 
brought  the  bars  nearer  to  the  pomtiyelj  electrified  conductor. 
I  tried  this  with  bars  both  ci  square  and  circular  secticmy 
grasped  by  a  GuiDO's  support  of  wood.  At  a  certain  distanoe 
from  the  conductor,  towards  which  the  northward  or  negative 
poles  pointed,  die  colours  of  the  flames  were  simply  blue  and 
red  at  the  opposite  poles.  But  on  bringing  them  gradnaUj 
neanr  to  the  conductor,  not  onlj  did  the  yividness,  intensity, 
and  brilliancj  of  the  flames  increase,  but  other  colours  were 
by  degrees  developed  from  these  two,  till  at  last,  at  about 
twelve  inches  from  the  conductor,  all  the  rainbow  colours  were 
presented  to  the  eyes  of  the  sensitive  observers  in  ftdl  splen- 
dour. I  shall  return  to  this  ftui;her  on,  when  treating  in  de- 
tail of  the  colours  of  the  odylic  light. 

438.  6.  We  see  here  the  odylic  flames  undergoing  the  same 
changes  in  the  electric  atmosphere  as  we  formerly  saw  in  the 
odylic  glow ;  and  if  we  have  hitherto  found,  in  most  of  the 
phenomena,  that  magnetism  proper  to  a  certain  eoAent  preckmU- 
noted  over  odyle^  toe  now  find  electricity j  with  superior  power y 
assuming  the  entire  control  over  it.  It  appears  that  odyle  is 
even  more  intimately  connected  vrith  electricity  than  with 
magnetism ;  that  its  dependence  on  magnetic  poles  is  not  a 
necessary  one,  but  variable  and  conditional  only ;  that  odyle 
partakes  more  of  the  mobility  of  electricity  than  of  the  rigidi^ 
of  magnetism,  which  latter  quality  it  only  possesses  at  the 
poles  in  so  far  as  the  rigidity  belongs  to  magnetism,  to  which 
odyle  is,  up  to  a  certain  point,  attached.  Odyle  therefore  ap- 
pears here,  even  more  distinctly  than  elsewhere,  to  hold  a  kind 
of  middle  place  between  electricity  and  magnetism. 

439.  The  influence  of  the  earttCs  mjognetism  on  the  size  and 
brightness  of  the  odylic  flames  of  the  magnet  is  pretty  strongly 
marked,  and  keeps  pace  with  its  effect  on  the  odylic  glow. 
When  a  bar-magnet  lies  conformably  in  the  magnetic  meri- 
dian, its  flames  are  largest  and  brightest.  But  when  reversed, 
the  positive  or  southward  pole  pointing  to  the  north,  the  blue 
flame  of  the  negative  pole  became  dull  and  compressed,  tend- 
ing to  grey,  turbid,  vaporous,  less  distinctly  visible,  and 
smaller ;  the  positive  red  flame  of  the  southward  pole  became 
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also  feebler,  more  yellowish  grey  than  red.  Mile.  ZlNKEL  saw 
a  difference  in  the  flames  in  every  direction  in  which  the  bars 
were  placed.  When  I  placed  a  horse-shoe  magnet  so,  that, 
with  its  poles  upwards,  the  northward  pole  was  next  the  north, 
both  flames  were  vivid  and  bright ;  but  if  the  southward  pole 
were  next  the  north,  and  the  northward  pole  of  course  next 
the  south,  the  observer  only  saw  dull,  turbid,  and  feebly 
coloured  flames,  both  being  sometimes  only  grey,  or  passing 
into  grey  vapour. 

440.  The  same  thing  happened,  when  I  brought  the  mag- 
nets, on  the  vertical  plane  of  the  meridian,  into  different 
angles  with  the  magnetic  dip  or  inclination.  In  every  posi- 
tion, the  sixe  «nd  colour  of  the  flames  were  different.  This 
also  happened  (with  the  glow  ? — ^Eb.}  when  home-dboei  wmt 
closed  with  their  armature. 

441.  Even  masses  of  unmagnetic  soft  iron,  when  made  to 
revolve  on  their  centres,  in  the  vertical  plane  of  the  meridian, 
exhibited  different  aspects  of  their  odylic  flames  in  different 
positions.  I  shall  enter  into  this  more  minutely  in  its  proper 
place.  On  one  occasion  Mme.  Kienesbebger,  awaking  in 
a  very  dark  night,  saw  at  the  window  a  bright  flame.  She 
sprang  out  of  bed,  terrified,  in  order  to  extinguish  the  fire 
which  she  supposed  had  broken  out.  But  when  close  to  the 
window,  she  saw  nothing  more;  the  flame  was  no  longer 
visible  to  her  eyes.  On  returning  to  bed,  she  again  saw  it,  and 
again  got  up  and  approached  it ;  but  it  again  vanished.  (We 
shall  hereafter  see  that  the  flame  is  only  distinctly  seen  at  a 
certain  distance. — See  §§  504-606.)  It  was  a  window-bolt 
of  iron  which  stood  vertically,  and  gave  out  flame  fix)m  its 
upper  end. 

442.  Not  only  do  inagnetic  and  electric  influences  affect 
the  odylic  flame  of  the  magnet,  but  also  purely  odylic  influ- 
ences do  so.  This  is  the  case  with  crystals  of  all  kinds,  in- 
cluding earths  and  saline  salts,  in  which  we  are  not  acquainted 
with  any  magnetic  properties,  in  the  strict  sense  of  the  term. 
We  have  seen,  that  when  a  bar  magnet  was  placed  in  contact 
with  another  of  the  same  size  and  strength,  in  a  straight  line, 
with  unlike  poles  touching,  the  flames  in  the  middle  disap- 
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peared,  while  those  at  the  ends  became  nearly  twice  as  large 
as  before.  A  crystal  produces  the  same  effect  When  I 
placed  the  negative  pole  of  a  crystal,  of  rock-crystal,  gypsum, 
heavy  spar,  &c.  in  contact  with  the  positive  pole  of  a  needle 
of  equal  length,  both  being  in  one  straight  line,  Mdle.  Zikkel, 
Mme.  EiiKESBiROEii,  Mile.  Atzmakhsdorfsb,  Mile. 
Glaseb,  and  Fbiidrich  Wbidlich,  saw  the  blue  negative 
flame  of  the  magnet  increase  to  about  twice  its  former  size. 
When  I  applied  the  other  end  of  the  crystal  to  the  negative  pole 
of  the  magnet,  they  saw  the  red  positive  flame  of  the  latter  be- 
come longer.  The  cry$tal  ther^bre  acted  on  the  odylic  flame 
of  (he  magnet  aspawerfidly  as  another  magnet^  aUhough  it  did 
not  add  in  the  le€ut  to  the  supporting  power  of  the  magnet  The 
peculiarity  and  independence  of  the  odylic  influence  is  here 
obvious. 

443.  If  this  view  were  correct,  then  we  should  obtain,  frwn 
an  experiment  of  control,  a  confirmation  of  it.  The  efiect  of 
the  flames  of  magnets  and  cr}r8taLB,  when  opposed  to  each 
other,  ought  to  concide  with  what  we  have  seen  of  the  flames 
of  two  magnets,  when  made  to  approach  each  other,  in  §  401. 
To  test  this,  I  placed  before  Mile.  Zinkel  a  bar-magnet  of 
six  inches  conformably  in  the  meridian,  and  approached  to  its 
southward  pole  the  negative  pole  of  a  crystal  of  gypsum,  which 
had  a  blue  flame  about  two  inches  long.  As  soon  as  the 
poles  were  about  one  foot  asunder,  the  magnet  and  the  crystal 
being  in  a  straight  line,  both  flames  became  narrower  and 
longer,  and  seemed  to  struggle  to  meet  each  other.  But  when 
near  enough  for  this  meeting  to  have  occurred,  it  did  not  take 
place ;  they  became  broader  and  shorter,  and  contracted  round 
their  own  poles,  and  finally  disappeared  on  contact  But  when 
hostile,  that  is,  like  poles  were  approached,  no  lengthening  of 
the  flames  towards  each  other  was  observed.  They  became 
compressed,  and  on  contact  were  turned  back  over  their  own 
poles ;  all  in  perfect  agreement  with  the  phenomena  exhibited 
when  two  magnets  were  made  to  approach  each  other. 

444.  A  still  more  powerful  means  of  strengthening  the  odylic 
flames  is  found  in  animal  organs,  such  as  the  human  hand.  I 
placed  a  bar  magnet,  eight  inches  long,  in  a  wooden  GuiDO'sr 


OR  BY  THE  HUMAN  HAND.  349 

holder,  confonnably  in  the  meridian,  and  brought  Mile. 
Atzmannsdorfer  into  the  dark  chamber  where  it  stood. 
When  she  took  hold  of  its  southward  pole  with  the  fingers  of 
her  right  hand,  she  saw  the  blue  flame  at  its  northward  pole 
increase  both  in  size  and  brightness.  When  she  took  the 
negative  pole  in  her  left  hand,  the  red  positive  flame  on  the 
positive  pole  increased.  When  she  reversed  the  hands,  apply- 
ing, for  example,  the  right  hand  to  the  negative  pole,  the 
flame  at  the  opposite  pole  became  feeble  and  turbid.  I  re- 
peated the  same  experiments  a  year  later  with  MUe.  ZiNKEL, 
and  with  the  same  results.  Their  hands  therefore  acted  on  the 
flame  eacactly  like  magnets.  The  addition  of  their  right  or 
negative  hand  to  the  positive  pole,  increased  the  odylic  current 
at  the  opposite  pole  considerably,  but  without  in  the  least 
increasing  its  power  of  attracting  iron.  There  was  an  addi- 
tion of  vital  odyle  made  to  the  magnetic  odyle,  and  the  same 
produced  a  flame  of  double  size.  And  what  cry  stale  did  in  the 
last  experiments^  was  done  hy  the  human  hand  on  this. 

446,  I  made  afterwards  a  similar  experiment  vrith  Mile. 
Glaser.  I  took  hold  of  the  southward  pole  of  an  eight-inch 
bar  magnet  with  my  right  hand ;  the  blue  flame  at  the  north- 
ward pole  became  twice  as  large  as  before.  With  my  left 
hand  on  the  northward  pole,  the  red  flame  of  the  southward 
pole  wa3  doubled  in  size.  But  when  I  held  both  poles  alter- 
nately with  reversed  hands,  the  flames  at  the  projecting  poles 
became  turbid.  In  these  experiments,  only  weak  magnets 
must  be  used,  otherwise  the  results  axe  not  sufficiently  obvious ; 
since  the  power  of  the  hand  is  equal  only  to  that  of  a  small 
magnet  These  results  confirm  in  every  respect  those  of  the 
preceding  paragraph. 

446.  A  variation  of  the  experiment,  but  essentially  of  the 
same  nature,  was  oft;en  tried  with  Mile.  Zinkel.  I  made  her 
bring  her  fingers  near  to  bar-magnets.  When  she  directed, 
at  a  certain  distance,  the  fingers  of  her  left  hand,  joined  to^ 
gether,  towards  the  negative  pole  of  the  magnet,  ^e  flames 
on  both  sides  lengthened  out  towards  one  another ;  but  on  a 
nearer  approach,  they  became  broader  and  shorter,  retreated 
and  disappeared  as  soon  as  her  finger  touched  the  bar.    This 
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did  not  always  occur  equally.  When  the  magnet  was  very 
small  or  weiJ^  its  flame  was  extinguished,  but  not  that  of  the 
fingers ;  when  it  was  strong  and  large,  the  flames  of  the  fingers 
were  extinguished,  while  a  residue  of  magnetic  flame  was  left. 
Bars  of  four  or  six  inches  were  found  generally  to  yield  the 
most  distinct  results,  coming  more  easily  into  equilibrium 
with  the  force  of  the  hand.  But  this  varied  in  diflerent 
persons,  and  no  doubt,  in  the  same  person  in  diflerent  states 
of  odylic  power.  My  own  fingers  often  had  their  flames 
sooner  extinguished  than  those  of  Mile.  Zinkel.  This 
always  happened  when  the  flames  were  brighter  on  her 
fingers  than  on  mine,  which  was  frequently  the  case.  She  is 
tall,  and  has  small  hands,  in  which  the  odylic  force  of  her 
person  is  concentrated,  and  thus  rendered  more  intense. 
When  she  directed  the  fingers  of  her  right  hand  to  die 
negative  or  northward  pole  of  the  magnet,  there  was  no 
lengthening  of  the  flames,  nor  tendency  to  meet  each  other. 
But  on  a  near  approach,  the  flames  contracted,  erch  round  its 
own  pole,  became  flattened  and  at  last  inverted  backwards, 
when  the  fingers  touched  the  pole ;  but  both  flames  were  then 
smaller  and  duller  than  before.  The  same  results,  mtUatis 
mtUandtSy  were  obtained  at  the  other  pole.  These  experi- 
ments all  testify  to  the  same  truth,  that  the  paints  ofthe^ngers 
act  on  flames  of  magnetic  poUs  just  as  crystals  and  as  magnets 
doy  and  may  be  substituted  for  them. 

446.  h.  The  variations  just  mentioned,  produced  by  un- 
equal power  in  the  odylic  poles,  which  act  on  each  other, 
went  so  £Eur,  that  in  one  case,  when  powerful  hands  acted  on 
a  feeble  magnet,  its  polar  flames  were  actually  reversed.  This 
deserves  to  be  noticed,  because  it  is  another  proof  of  the  inde- 
pendent  nature  cf  odyle  as  compared  with  magnetismj  similar 
to  that  which  we  have  noticed  in  §  436.  I  caused  Mile. 
ZiNKEL  to  hold  between  two  fingers,  and  conformably  in  the 
meridian,  a  four-inch  needle,  not  strongly  magnetic.  When 
I  held  the  southward  pole  in  my  right  finger-points,  the  blue 
northward  flame  became  three  times  as  long  as  before.  This 
showed  the  feebleness  of  the  needle  in  comparison  with  my 
hand.     But  when  I  held  the  same  pole  witfi  the  fingers  of 


ODYLIC  FLAMES  DIMINISHED  BT  HEAT.  351 

mj  left  hand,  the  blue  flame  disappeared,  and  a  red  flame 
took  its  place.  When  I  made  the  experiment  at  the  other 
end  of  the  needle,  with  my  left  fingers  on  the  negative  poles, 
the  red  flame  of  the  opposite  pole  became  brighter,  and  three 
times  longer  than  before.  But  when  I  applied  the  fingers  of 
my  right  hand  to  the  same  negative  pole,  the  red  flame  dis- 
appeared, and  was  replaced  hj  a  blue  one.  It  clearly  appears 
fipom  this,  that  the  odylic  force  of  my  hands  so  fax  outweighed 
that  of  this  weak  magnet,  in  reference  to  the  quality  or  kind 
of  odyle,  as  indicated  by  the  flame,  that  it  changed  the  blue 
flame  of  the  magnet  into  red,  and  the  red  into  blue,  when  its 
odyle  was  opposed  to  that  of  the  flame  at  the  ftirther  end  of 
the  magnet ;  that  is,  when  it  was  the  same  as  that  of  the  end 
grasped  in  the  fingers  ;  but  without  dtsturbingy  in  the  slightest 
degree  J  the  proper  magnetic  polarities  of  the  ends  of  the  needle. 
VLj  hand,  which  has  of  course  no  magnetic  power,  had  so 
strong  an  odylic  effect  on  the  magnet,  that  the  magnetic  odyle 
of  the  latter  was  overpowered  by  the  vital  odyle  of  the  former, 
and  the  colours  of  the  flames  were  reversed  (just  as  we  have 
seen  them  to  be  by  electricity). 

447.  In  contrast  to  this  means  of  increasing  the  odylic 
flame,  I  have  to  mention  those  which  diminish  it;  of  which, 
up  to  this  time,  I  have  detected  two.  The  first  is  heat. — ^Mlle. 
Pauer  saw  the  flame  of  a  horse-shoe,  when  cold,  two  inches 
and  more  in  length  ;  but  when  I  had  given  it,  by  placing  it 
on  a  stove,  the  heat  of  the  hand,  the  flame  had  sunk  it  to  0.8 
inch.  On  cooling,  the  flame  recovered  its  former  size.  I  repeated 
the  experiment  next  day  with  a  larger  magnet,  and  heated  it 
more  strongly.  The  flame  diminished  as  the  heat  increased, 
and  returned  as  cooling  took  place.  MUe.  Glaser  saw  on  a 
single  horse-shoe  ten  inches  long,  while  it  was  cold,  a  flame  4.8 
inches  high.  When  heated  to  about  100°  F.,  the  flames  appeared 
only  3.2  inches  high.  At  145**,  when  I  could  hardly  hold  it  in  my 
naked  hand,  the  flame  had  sunk  to  1.6  inches.  But  when,  after 
allowing  it  to  cool  with  the  armature  attached,  I  removed  the 
armature,  the  flame  had  recovered  its  former  size.  Mile. 
ZiNKEL  observed  the  same  in  the  same  magnet.  She  found 
the  efiSBct  of  heat  still  more  striking  in  bar-magnets,  in  which. 
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the  flame  almost  disappeared.  According  to  these  experi- 
ments, just  as  the  odylic  glow  was  diminished  by  heating 
(§  369),  so  also  is  the  odylic  flame,  and  even  in  a  greater  de- 
gree. It  is  probable  that  at  a  temperature  little  exceeding 
that  of  boiling  water,  all  flames  would  yanish  from  steel  mi^- 
nets.  The  flame  consequently  decreases  with  the  rise  of 
temperature  at  a  much  more  rapid  rate  than  their  magnetism 
does ;  which  indeed  also  decreases  when  they  are  heated,  but 
very  much  more  slowly. 

448.  A  second  cause  of  diminution  of  the  odylic  flames  is 
very  important  to  the  investigator.  This  is  the  proximity  of 
stirrounding  objects.  We  have  seen  the  effects  produced  by 
crystals,  hands,  &c.,  and  I  shall  treat  of  the  action  of  metals, 
metalloids,  alkalies,  acids,  &c.  when  brought,  in  considerable 
quantity,  near  the  magnetic  flames,  in  the  section  on  the  light 
of  these  bodies.  I  shall  here  only  allude  to  ^  striking  effect 
produced  hy  the  approaxJi  of  persons.  Mile.  Atzmannsdorfer 
often  told  me  that  she  only  saw  the  flames  of  magnets  well, 
when  I  was  at  a  certain  distance  from  them,  and  when  they 
were  not  too  near  to  herself.  Mme.  Eienesberger  observ^ 
that  when,  in  preparing  or  arranging  a  strong  electro-magnet, 
I  came  very  near  it,  its  polar  flames  became  smaller  and  more 
turbid.  M.  Hochstetter  saw  the  flames  of  abar,  six  inches 
high,  entirely  disappear  when  I  accidentally  came  near  it,  and 
reappear  as  I  removed  frirther  offl  I  placed,  as  a  control  for 
this  observation,  the  nine-bar  horse-shoe  conformably  with  its 
poles  upwards  on  a  table.  He  saw  the  flames  rising  a  foot 
high.  As  I  approached  it  the  flame  diminished,  and  when  I 
was  so  close  as  to  touch  it  in  one  part,  the  flame  disappeared, 
and  only  the  glow  remained  visible.  But  when  I  retired  the 
flame  returned,  and  I  could  repeat  this  as  often  as  I  chose. 
Dr.  NiED,  before  whom  the  magnet  was  placed  on  a  chair, 
saw  the  same  thing,  as  did  also  M.  Delhez  and  Baroness 
VON  AUGUSTIN.  M.  Pauer  saw  the  magnet  flaming  in  the 
dark;  when  I  had  approached  to  within  about  twelve  or 
thirteen  inches,  the  flame  became  dull,  and  when  I  stood 
close  to  the  magnet,  it  had  disappeared.  Mile.  Pauer  also 
often  saw  this.    The  flames  of  all  magnets  first  became  duller, 
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and  then  were  extinguished  when  I  came  near  them,  and 
again  appeared  when  I  went  fiirther  off.  Mile.  Glaser  saw 
the  same  thing  often  in  the  flame  of  the  nine-bar  magnet,  and 
this  when  it  had  recently  been  stroked  with  another  magnet, 
and  its  magnetic  intensity  thus  brought  to  the  highest  point. 
When  I  removed  to  a  very  short  distance,  the  flames  imme- 
diately began  to  appear  as  before,  and  were  perfectly  restored 
when  I  was  a  pace  distant  fix>m  it  Mme.  Bauer  often 
accidentally  made  the  same  observation.  When  I  happened 
to  ask  about  the  flames  of  magnets,  she  complained  that  I 
came  too  near  them,  that  I  thus  rendered  the  flames  turbid 
or  smaller,  or  even  extinguished  them,  which  prevented  her 
from  observing  the  points  on  which  I  questioned  her.  She 
desired  me,  on  these  occasions,  to  go  further  off.  MUe. 
ZiNKEL  explained  that,  when  I  retreated,  after  having  by 
my  approach  extinguished  the  flame  of  the  nine-bar  magnet, 
it  was  not  instantly,  but  only  gradually  restored ;  and  that  I 
must  be  about  40  inches  from  the  magnet  before  the  influence 
of  my  vicinity  became  imperceptible. 

449.  In  order  to  become  master  of  these  deceptive  appear- 
ances, I  made  the  following  experiments.  I  placed  the  nine- 
bar  horse-shoe  on  a  table,  with  its  poles  directed  upwards. 
At  one  time  the  northward  limb  was  turned  to  the  east,  the 
southward  to  the  west ;  at  another,  this  was  reversed.  In 
the  presence  of  Mile.  Zinkel,  and  in  the  dark,  I  now  ap- 
proached and  retreated  alternately  to  the  poles  at  the  same 
time,  from  the  north,  with  my  front  towards  them.  Both 
flames  disappeared  when  I  came  close,  and  re-appeared  when 
I  retreated.  But  when  I  approached  both  poles  with  my  right 
side  only,  only  one  flame  was  extinguished,  namely,  the  blue 
northward  flame ;  while  the  other  became  more  luminous  and 
more  intensely  red.  With  my  left  side,  this  was  reversed. 
The  southward  flame  vanished,  the  northward  flame  increased 
remarkably  in  luminousness  and  intensity  of  blue  colour. 
This  cleared  up  the  matter,  and  brought  it  under  the  regular 
law. 

450.  It  is  therefore  the  odylic  state  of  the  whole  person  which 
acts  on  a  magnet,  even  a  very  powerful  one,  and  as  strongly 
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as  magnets  act  on  magnets,  when  like  poles  are  brought  to- 
gether. We  have  seen  how  the  flames  were  mutually  foroed 
back  and  extinguished  ;  and  just  so  do  the  odjlic  poles  of  the 
body  act  on  magnetic  poles,  even  when  we  cannot  always^  o^ 
at  least,  in  every  case,  clearly  point  out  where  the  ttxmal 
pole  lies,  and  which  of  the  many  interwoven  odyUc  axes  in  the 
body  are  those  which  have  caused  the  effects  we  perceive. 
But  a  cautious  investigation  will  see  in  this  an  inexhaustible 
source  of  numberless  blunders,  misapprehensions,  incompre- 
hensibilities, and  enigmatic  appearances,  which  have  up  to 
this  time  pressed,  like  a  night-marc,  on  what  is  called  animal 
and  mineral  magnetism ;  and,  without  clearing  these  away, 
it  was  absolutely  impossible  to  obtain  harmonious  or  trust- 
worthy results.  Every  observer,  in  animal  magnetism,  or 
in  the  effects  of  magnets  on  the  system,  saw  a  different  phe- 
nomenon, and  every  day  a  new  one,  differing  from  that  of  the 
day  before.  Nay,  during  one  experiment,  the  results  changed 
under  the  hands  of  the  experimenter,  according  as  he  changed 
his  position,  or  as  the  number  of  his  assistants  and  companions 
changed.  The  causes  of  this  were  unknown  to  these  obser- 
vers, who  could  nowhere  find  a  firm  footing  in  their  experi- 
ence, the  scientific  ground  gave  way  under  their  feet,  and  the 
confusion  became  at  last  endless  and  hopeless.* 

*  My  worthy  friends,  the  Doctors  and  Profeasors  of  the  self-styled  Com- 
mittee,  should  take  this  doctrine  to  heart,  and  learn  not  only  to  recognise  the 
weak  points  of  their  experiments,  but  to  feel  the  disgrace  they  have  brought  on 
themselves  by  their  groundless  accusations  of  the  poor  girl.  Mile.  Rkichel. 
They  prepared  a  dark  chamber,  of  which  they  themselves  tell  as,  that  the  chinks 
of  the  door  were  hurriedly  stopped  with  handkerchiefs  to  keep  out  the  light. 
(See  Journal  of  the  Society  of  Physicians  in  Vienna.  Year  III.,  p  138.)  He 
who  lias  worked  long  in  the  dark  can  easily  imagine  what  sort  of  darkness  that 
was,  which  was  thus  extemporised  I  In  the  confined  space  of  asmaU  room,  the 
sensitive  patient  was  always  crowded  along  with  ten  to  fifteen  young  men  ;  and 
sometimes  one,  sometimes  another,  went  in  and  out.  (Journal,  pp.  119  and 
1 39.)  But  we  know,  that  by  the  momentary  admission  of  light,  even  tiirougfa 
the  smallest  chink,  the  eye  becomes,  as  far  cu  coneernt  odylie  light,  dazded  and 
almost  insensibU  for  more  than  half  an  hour.  What  then  must  happen  when 
such  prodigious  blunderB  are  committed  as  opening  a  door  to  let  people  out  and 
in  t  This  alone  is  more  than  enough  to  make  the  results  of  such  gropings  in 
the  dark,  under  the  name  of  experiment,  utterly  useless  and  worthless.  If 
MUe.RcTciiEL,  under  such  circumstances,  saw  nothing,  as,  according  to  the  pro- 
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The  odylic  flame,  as  we  see,  gives  us  no  information  as  to 
the  direction  of  the  magnetic  force ;  no  lines  of  magnetic  force, 

tocol,  she  often  declared,  she  spoke  the  traih,  for  she  could  see  nothing,  under  ar- 
rangements so  perverted,  not  because  she  had  not  the  power  to  do  so,  but  because 
experiments  made  blunderingly,  and  without  knowledge  of  the  subject,  made  it 
impossible  for  her  to  exercise  that  power.  But,  at  last,  she  now  and  then  saw 
something,  gave  confused  statements,  and  was  therefore  called  a  liar  and  im- 
postor. Let  us  examine  the  statements  of  these  gentlemen,  and  see  where  lies 
and  imposture  can  be  found.  Mile.  Reichel  was  from  three  to  six  paces  from 
the  magnet,  and  had  generally  on  each  side  a  doctor  to  watch  her  ;  and  these 
guards  often  had  hold  of  both  her  hands.  Opposite  to  them  sat  another  doctor, 
holding  the  heavy  horse-shoe  magnet  in  his  lap,  and  moving  it  backwards  and 
forwards.  Close  to  him,  on  each  side,  stood  a  fourth  and  fifth  doctor,  who  were 
to  control  the  motions  of  the  magnet.  The  sensitive  girl  was  now  required  to 
tell  how  and  where  the  magnet  emitted  light,  when  it  was  shifted,  now  here, 
now  there.  She  was  urged  to  show  her  art ;  she  was  laughed  at  and  treated 
with  scorn  when  she  failed.  She  was  in  this  way  irritated  and  exasperated,  in- 
so  much  that  she  struck  out  at  the  doctors,  and  was  on  the  point  of  administering 
to  one  of  them  a  box  on  the  ear,  &c.  Now,  in  the  first  place,  it  is  quite  impos- 
sible that  a  sensitive,  of  moderate  power,  as  Mile.  Reichel  at  that  time  was, 
could  see  any  magnetic  light  in  a  darkness  often  interrupted  by  the  going  out  and 
coming  in  of  spectators.  In  the  second  place,  three  to  six  paces  is  far  too  great  a 
distance  from  the  magnet.  Such  a  sensitive  cannot  wiUi  certainty  perceive  mag- 
netic light  at  a  greater  distance  than  forty  inches.  In  the  third  place,  the  mag- 
net, a  heavy  nine-bar  horse-shoe,  was  between  the  hands  of  the  doctor,  and  held 
close  to  his  person.  The  light  was  consequently  utterly  extinguished  to  the  eye 
of  the  observer.  All  thU  made  it  a  threefold  impossibility  for  her  to  see  any  lurni* 
nous  emanations  from  the  magnet.  Three  enormous  blunders  were  therefore  made, 
each  of  which  was  alone  sufficient  to  render  imposable  the  sensitive  perception 
of  light.  In  fact,  the  girl  saw  nothing  but  scattered  and  uncertain  gleams  of 
light,  here  and  there,  no  doubt  from  a  hand,  a  head,  or  two  heads  laid  together, 
or  hands  and  heads  in  contact,  or  hands  touching  the  magnet  and  strengthened 
by  it,  or  eyes,  or  breath,  or  the  pits  of  stomachs,  or  the  knees  of  the  doctors 
sitting  close  together,  &c.  &c.,  where  these  things  accidentally  met  and  mutu- 
ally strengthened  each  other's  odylic  power.  Although,  in  my  work,  I  had  fully 
and  minutely  detailed  how  much  light  was  emitted  by  all  these  living  organs,  yet, 
for  the  most  part,  no  attention  whatever  was  paid  to  this  by  the  experimenters. 
They  shifted  and  hid  the  magnet  in  all  directions,  and  when  she  saw  a  light,  it 
occurred  to  none  of  them  that  they  had  faces,  eyes,  hands,  hypochondria,  &c. 
&c,  aJl  of  which  emit  light,  and,  in  general,  more  strongly  than  the  magnet. 
In  this  utter  confusion  of  all  the  conditions  of  scientific  research,  the  poor 
tormented  girl,  as  may  be  easUy  understood,  knew  not  what  to  do,  or  how  to 
satisfy  the  demands  with  which  she  was  overwhelmed ;  and  when  the  end  of 
such  ill-made  experiments  was  incongruous  answers,  the  gentlemen,  instead  of 
confeaung  Uieir  own  ignorance,  had  no  hesitation  in  protecting  themselves  by 
the  unconscientious  and  calumnious  assertion,  that  the  sensitive  patient  was 
an  impostor.    They  were  not  ashamed  to  adorn  this  barefaced  assertioa  by 


356  ODYLIC  FLAMES  IN  THE  FIGURES 

to  use  the  words  of  Dr.  Faraday,  appear  in  any  odylic  phe- 
nomena. In  order  to  learn,  if  possihle,  something  on  this 
point,  I  made  an  experiment  with  the  magnetic  curves,  ob- 
tained by  means  of  iron  filings.  I  laid  on  the  floor  of  a  dark- 
ened room  a  twenty-five  and  half-inch  bar  magnet,  and 
covered  it  with  a  plate  of  glass  of  fifty-two  inches,  or  more 
than  twice  as  long.  On  this  I  strewed  iron  filings,  and  tapped 
it  gently  with  my  finger  on  all  sides,  so  as  to  produce  the  well- 

Btories,  which  hear  on  ihetr  JEace  the  ohvious  marks  of  improhahility.  Mile. 
Reichel,  for  example,  is  said  to  have  secretly  crept  towards  the  magnet  held 
hy  one  of  the  doctors,  and  to  have  felt  for  it  with  her  hands,  in  order  to  diseoTer 
its  position.  This  story  carries  its  own  contradiction  with  it.  For,  if  $ke  saw 
no  light,  she  could  not  find  the  magnet,  because  it  might  be  held  aboTe  the  head, 
or  under  the  feet,  or  to  the  side  of,  or  behind,  the  person  who  had  it.  She 
oould  not  therefore  know  even  where  to  feel  for  it,  but  was  sure  to  lay  hold  ci 
the  experimenter,  on  his  body,  head,  or  feet,  or  to  thrust  her  hand  into  his 
eyes.  This  accusation  is  therefore  absurd  in  itself,  and  it  is  in  vain  to  try,  by 
means  of  such  absurdities,  to  throw  dust  in  the  eyes  of  a  reflecting  reader.  The 
poor  girl  herself  was  moved  to  tears,  when  I  read  to  her  this  passage  from  the 
journal,  and  could  find  no  words  to  express  the  pain  it  gave  her,  or  her  indig- 
nation at  such  a  calumny.  The  inaccuracy,  obvious  in  these  experimeDte, 
cannot  be  imputed  to  the  calumniated  girl,  but  only  to  her  calumniators,  and 
denuinds  a  serious  rebuke.  No  one  lias  a  right  to  set  himself  up  as  a  judge  in 
a  matter  in  which,  at  the  same  time,  he  so  thoroughly  exposes  his  own  igno- 
rance. But  to  cloak  this  ignorance  at  the  expense  of  a  defenceless  girl,  and  by 
false  accusations,  is  a  line  of  conduct  which  can  exdte  only  abhorrence  and 
indignation. — R. 

It  is  painful  to  think  that  parallel  cases  have  not  been  wanting  in  England. 
The  spontaneous  somnambulism,  and  apparent  transference  of  the  senses,  in 
Miss  M'AvoT,  met  with  precisely  similar  treatment ;  as  did  the  very  interesting 
facts  which  occurred  in  the  ca»e  of  Dr.  Elliotson's  patients,  the  Okets.  There 
was  the  same  predetermination  to  find  the  patient  an  impostor,  the  same  utter 
absence  of  all  cogency  in  the  evidence  adduced,  and  the  same  rash  and  unjusti- 
fiable, as  well  as  unmanly,  accusation  of  imposture,  brought  against  perscms  of 
whom  no  evil  was  known,  apparendy  because  the  authorities  chose  to  assume 
the  facts  to  be  impossible.  The  stiU  more  recent  case  of  Miss  Mabtik£a*j's 
servant  girl  is  another  instance  in  point.  Having  seen  that  girl,  and  made 
observations  on  her,  I  can  speak  with  confidenee  of  her  honesty  and  truthful- 
ness. It  is  the  duty  of  every  lover  of  truth  and  of  science,  to  protest  energeti- 
cally against  the  system  of  reckless  accusations  of  imposture  preferred  against 
persons  of  blameless  character,  because  their  statements  appear  to  us  incredible, 
or,  as  has  often  happened,  because  we  are  unable,  irom  want  of  knowledge  of 
the  rules  of  sdentific  research,  to  form  a  clear  distinction  in  our  minds  between 
what  is  realy  and  what  may  be  imaginary  or  delusive,  in  the  results  obtained. — 
W.  G. 
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known  figures.  I  now  introduced  Mile.  Reichel,  who  had 
seen,  and  knew,  nothing  of  the  arrangements.  She  saw  no 
longer  any  flame  from  the  bars,  but  the  magnetic  curves  ap- 
peared brilliantly  illuminated.  Every  particle  was  luminous; 
and,  connecting  itself  with  the  others,  formed  luminous  lines, 
precisely  in  the  direction  of  the  magnetic  curves.  The  whole 
image  sparkled  with  all  the  hues  of  the  rainbow  at  every  point, 
and  drew  from  her  the  exclamation,  that  she  had  never  in  her 
life  seen  any  thing  so  charming. 

452.  Two  years  later,  I  repeated  the  experiment  with  the 
healthy  sensitive  MUe.  ZiNKEL  in  the  properly  prepared  dark 
chamber.  The  result  was,  the  same  description,  and  the 
same  delighted  surprise  at  the  beauty  of  the  sight.  She  saw 
on  the  glass  plate  millions  of  little  brilliant  stars,  all  arranged 
in  curve  lines.  She  testified  the  greatest  pleasure  when,  by 
gently  tapping  the  plate,  I  caused  the  stars  to  move  and  leap 
about.  The  whole  of  the  northward  half  had  a  predominating 
blue  light,  beautifully  variegated  with  all  other  colours ;  on 
the  southward  half  an  equally  variegated  and  beautiful  red 
light  prevailed.  She  added,  that  the  whole  circumference  of 
the  plate  was  set  in  a  luminous  harder ^  also  exhibiting  all  the 
rainbow  colours.  It  was  narrow,  only  from  one-eighth  to  one- 
twelfth  of  an  inch  broad,  and  in  it  the  colours  formed  parallel 
threads.  Neither  the  diseased  nor  the  healthy  sensitive  saw 
any  other  curves  whatever,  but  the  known  magnetic  curves. 
Nothing,  therefore,  had  happened  beyond  this,  that  each  par- 
ticle of  the  filings  had  been,  by  induction,  converted  into  a 
magnet  which  gave  out  odylic  flame. 

453.  In  concluding  these  details  concerning  the  odylic  flame, 
I  shall  make  one  more  practical  application.  It  is  a  fable, 
widely  spread  in  Germany,  and  which  has  been  often  made, 
by  our  dramatic  poets,  the  ground-work  of  the  most  striking 
scenes,  that  ghosts,  witches,  and  devils,  assemble  for  their 
hellish  dance  by  night  on  the  Blocksberg.  Everything  in 
the  world,  even  such  a  fable  as  this,  has  a  cause  or  origin  in 
nature ;  and  we  can  now  see  that  this  myth  is  not  destitute  of 
a  natural  foundation.  It  has  long  been  known,  that  high  on 
the  Brocken,  there  are  rocky  summits  which  are  strongly  mag- 
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neticy  and  cause  the  needle  to  deviate.  More  minute  investi- 
gation has  proved,  that  these  rocks  contain  disseminated  mag- 
netic iron  ore  or  lead-stone ;  as  on  the  Ilsenstein,  the  Schnarcher 
(Snorer),  &c.  The  necessary  consequence  is,  that  they  send 
out  odylic  flames.  Now  when  persons  of  high  perceptive 
powers  for  odylic  light  happened  to  come  on  such  places  in  a 
dark  night,  as  must  often  have  been  the  case  with  hunters, 
charcoal-burners,  poachers,  wood-cutters,  &c.  they  necessarily 
saw,  on  all  sides,  delicate  flames  of  difierent  sizes  and  colours, 
flaming  up  fix)m  the  rocks,  and  in  the  currents  of  air  flickering 
hither  and  thither.  Who  could  blame  these  persons,  imbned 
no  doubt  with  the  superstitious  feelings  of  their  age,  if  they 
saw,  under  these  circumstances,  the  devil  dancing  with  his 
whole  train  of  ghosts,  demons,  and  witches  ?  The  revels  of 
the  Walpurgisnacht  (the  night  which  ushers  in  May-day), 
must  now,  alas !  vanish,  and  give  place  to  the  sobrieties  of 
science ; — ^science,  which,  with  her  torch,  dissipates  one  by 
one  all  the  beautiful  but  dim  forms  evoked  by  phantasy. 

453.  b.  A  condensed  retrospect  of  the  observations  in  the 
flame  teaches  us : 

a.  Feebly  magnetic  steel  exhibits  glow  without  flame. 
When  the  intensity  of  the  magnetism  rises  beyond  a  certain 
point,  luminous  emanations  are  added,  which  appear  first  ne- 
bulous, then  vaporous,  then  as  flames,  more  especially  at  the 
poles  of  magnets,  and  frequently  appear,  to  the  eyes  even  of 
healthy  persons,  five  or  six  feet  high. 

J.  The  magnetism  of  the  earth  has  great  influence  on  the 
size  and  colour  of  the  odylic  flames.  According  as  magnets 
are  placed  with  one  or  the  other  pole  towards  north,  west, 
south,  or  east,  upwards  or  downwards,  in  the  magnetic  inclina- 
tion, or  in  any  other  position,  the  flames  in  each  case  have  a 
more  or  less  difierent  aspect. 

c.  Bars  of  soft  iron,  imder  the  influence  of  the  earth^s  mag- 
netism, behave  like  weak  magnets. 

d.  In  compound  magnets,  the  odylic  flames  are  found  in 
colour,  alternately  stratified,  just  as  the  glow  is. 

e.  The  odylic  flame  has  a  tendency  to  rise  in  the  air. 

f.  Magnetic  flames,  from  unlike  poles,  when  placed  opposite 


^^E^m^m 


RETROSPECT  OF  THE  ODYLIC  FLAMES.  359 

each  other,  and  gradually  brought  nearer,  exhibit  little  or  no 
mutual  attraction,  but  mutually  force  each  other  back,  collecting 
each  round  his  own  pole,  and  become  inverted.  On  contact 
of  the  poles  the  inverted  flames  disappear,  and  a  more  delicate 
or  less  luminous  flame  appears,  that  from  each  pole  enveloping 
the  opposite  pole. 

g.  Flames  which  cross  each  other  act  so,  that  one  is  carried 
along  by  the  superior  force  of  the  other ;  the  stronger  being 
that  which,  at  the  crossing,  is  nearest  its  source. 

A.  The  flame  follows  the  movements  of  the  air. 

i.  All  the  manifold  eflects  produced  on  one  magnet  by  an- 
other, are  either  directly  mirrored  in  the  associated  phenomena 
of  odylic  light,  or  else,  peculiarities  in  these  luminous  pheno- 
mena are  observed.  The  stroking  of  magnets  fiimishes 
numerous  examples  of  this. 

k.  The  same  occurs,  when  an  armature  is  regarded  as  an 
induction  magnet,  and  is  moved  in  difierent  directions  along 
its  surface. 

L  In  such  experiments,  the  divergence  between  odyle  and 
magnetism  not  unfrequently  reaches  a  point  of  such  contrast, 
that  +  O  and  —  M  are  present  at  the  same  time  in  one  and 
the  same  pole  of  a  magnet. 

m.  Electro-magnets  exhibit  the  odylic  flames  in  the  same 
way  as  ordinary  steel  magnets. 

n.  The  electric  atmosphere  strengthens  the  flame,  and,  in 
some  circumstances,  reverses  the  odylic,  but  not  the  magnetic 
poles. 

0.  Heat  enfeebles  the  odylic  flame. 

p.  Crystals  and  animals  (the  human  hand)  act  on  the  odylic 
flame  as  magnets  do ;  they  strengthen  or  weaken  it,  reverse 
its  colours,  or  extinguish  it,  both  on  contact,  and  merely  by  a 
near  approach. 

q.  The  magnetic  curves,  produced  in  iron  tilings  when  over 
a  bar  magnet,  exhibit  to  the  sensitive  eye  a  starry  host  of 
miniature  magnets,  giving  out  odylic  flames,  and  glittering  in 
rainbow  hues. 

r.  The  odylic  flame  is  a  material  something  ;  most  pro- 
bably a  body  rendered  luminous ;  but  it  is  not  magnetism. 
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III.   ODYLIC  THREADS,  ODYLIC  FIBRES,  ODYLIC  DOWN. 

454.  Even  from  the  earlier  observations  of  MUes.  Beichcl, 
NowoTNY,  and  Maix,  related  in  Part  I.,  we  know  that  mag- 
nets, besides  the  polar  flames  at  their  edges  and  solid  angles, 
emit  lights  in  the  form  of  a  fibrous  down.  These  observations 
have  since  been  confirmed  by  those  often  repeated  of  Baion 
vON  Oberlaender,  who  described  the  lateral  flames  as  fibres 
and  bmidles ; — of  Mile.  Atzmannsdorfer,  who  saw,  both  in 
a  nine-bar  and  in  a  seven-bar  horse-shoe,  the  space  between 
the  limbs  full  of  fibrous  flames,  and  the  whole  surface  of  the 
magnets  clothed  in  a  fine  fiery  down ;  both  of  which  she  often 
described,  without  my  having  in  any  way  drawn  her  attention 
to  them ; — of  lUle.  Zinkel,  who  saw,  not  only  nine  and  seven- 
bar  horse-shoes,  but  also  a  single  horse-shoe,  while  drawn 
along  a  five-bar  magnet  of  the  same  form,  covered,  within  the 
limbs,  with  a  luminous  down,  2.4  inches  broad,  and  externally 
with  one  0.4  inch  broad.  Besides  this,  she  saw  the  light  on 
wires  conducting  odyle,  the  flames  at  the  ends  of  wires,  or 
those  of  plates,  discs  and  balls  of  iron,  when  under  the  in- 
duction of  magnets,  in  the  first  at  its  edges,  in  the  two  last  on 
their  whole  surface,  and  many  other  luminous  emanations, 
assume  a  fibrous  and  downy  character ;  to  which  I  shall  return 
with  more  detail  in  the  proper  places.  These  downy  lights 
were  strongest  in  open  horse-shoes ;  when  closed,  they  some- 
times disappeared,  but  most  commonly  became  only  smaller 
and  less  luminous : — of  MUe.  Winter,  who  described  a  three- 
bar  horse-shoe  as  on  all  sides  clothed  in  a  delicate  luminous 
down: — of  Dr.  Nied,  who  saw  a  simple  horse-shoe,  when 
closed,  enveloped  in  a  luminous  down,  and  so  ako  with  one 
of  seven  bars  : — of  MUe.  Pauer,  who  saw  iron  discs  and  balls, 
under  induced  magnetism,  as  MUe.  Zinkel  had  done,  clothed 
in  a  luminous  downy  nebula : — of  MUe.  Weigand,  who  ob- 
served a  small  but  powerful  horse-shoe,  when  lying  on  her 
hand,  at  night,  to  be  enveloped  in  fiery  down : — of  Mme. 
Bauer,  who  saw,  surrounded  with  luminous  down,  aU  mag- 
nets, from  the  smaUest  pocket  horse-shoe  to  that  of  nine  bars: 
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— of  the  young  Stkphan  Kollar,  of  the  aged  Sebastian 
ZlNKEL^  and  of  Mile.  DoRFAR,  who  observed,  in  all  horse- 
shoes, the  downy  flame,  as  it  were,  licking  the  surface,  both 
within  and  without,  like  tongues,  or  playing  backwards  and 
forwards  over  it : — ^lastly,  of  Mme.  Kienesberger,  who,  espe- 
cially during  the  catamenia,  saw  all  horse-shoes  surrounded 
with  a  luminous  fibrous  down,  feeblest  at  the  curve,  and  some- 
times imperceptible  there ;  but  increasing  in  size  and  bright- 
ness towards  the  poles,  just  as  Mile.  Reicuel  had  formerly 
described  it. 

455.  These  delicate  emanations  also  exhibited  colours. 
Mile.  ZiNKEL  saw  the  down  between  the  limbs  of  simple 
horse-shoes,  red  on  the  one  side  and  blue  on  the  other,  playing 
into  one  another,  so  that  the  interior  space  had  a  variegated 
appearance.  With  compoimd  horse-shoes,  this  was  still  more 
strongly  marked,  because  each  limb,  from  the  stratification  of 
colours  in  it,  had  both  red  and  blue  down,  extending,  within 
and  without,  from  the  poles  to  the  curve. 

456.  This  luminous  down  was  very  vivid  along  bar  mag- 
nets, when  placed  in  the  electric  atmosphere.  Single  bars, 
straight  or  horse-shoe  form,  were  clothed  throughout  in  down 
one  and  a  half  to  two  inches  long.  The  space  between  the 
limbs  of  horse-shoes  was  quite  filled  with  it,  and  had  the  ap- 
pearance of  masses  of  luminous  threads,  variegated  in  red  and 
blue,  sometimes  even  in  rainbow  colours. 

457.  These  emanations  are  always  stronger  from  edges  and 
solid  angles  than  from  flat  surfaces.  In  bar  magnets,  the 
down  is  arranged  symmetrically  on  both  ends ;  it  is  almost  null 
at  the  axis  or  middle  point  of  the  bar,  and  increases  towards 
the  poles,  where  it  is  strongest  at  their  extremity,  not  at  the 
magnetic  foci  which  lie  about  a  seventh  of  the  half  length  of 
the  bar  within  the  poles.  In  horse-shoes  it  is  not  symmetri- 
cally arranged,  and  was  seen  by  Mme.  Bauee,  Mme.  Kienes- 
BERGER,  and  Miles.  Atzmannsdorfer  and  Zinkel,  much 
stronger  between  the  limbs  externally,  so  that  the  fibrous 
light  often  filled  nearly  or  entirely  the  whole  middle  space 
with  a  fiery  down.  M.  Pauer  only  saw  it  distinctly  between 
the  limbs. 
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4SB.  When  I  attached  the  armature  to  horse-shoes,  which, 
when  open,  were  clothed  m  the  downy  light,  it  instantly  di- 
minished, but  did  not  disappear.  According  to  Miles.  Atz- 
MANNSDORFER  and  ZiNKEL,  it  became  less  than  half  of  its 
former  length  and  size,  and  especially  duller  and  more  turbid. 
Where  it  had  been  yellow  or  red,  it  was  now  greyish  yellow 
or  quite  colourless  and  grey.  This  also  happened  when  I 
closed  a  horse-shoe,  not  with  its  armature,  but  with  another 
horse-shoe.  Dr.  Nied,  who  saw  on  a  single  bar  horse-shoe 
a  strong  downy  light,  lost  this,  and  saw  only  the  dull  glow  of 
the  steel  when  the  armature  was  attached.  His  sensitiveness 
is  not  great.  In  all  cases,  therefore,  it  would  appear  that  the 
conduction  through  the  armature  is  imperfect,  and  consequently 
a  part  of  the  current  of  imponderables  residing  in  the  magnets 
continually  passed  off  into  the  air. — From  all  these  observations 
we  may  be  more  than  suflSciently  satisfied  of  the  accuracy  of 
the  original  observations  of  MUe.  Reich  EL  (the  impostor  of 
the  Vienna  Doctors,  W.  G.)  on  this  point,  as  described  in 
Parti. 

459.  These  downy  envelopes  are  very  probably  constant 
but  weak  odylic  emanations,  extending  over  the  whole  magnet, 
which,  from  the  low  intensity  of  their  light,  are  generally  vi- 
sible only  to  the  most  highly  sensitive,  hardly  or  not  at  all 
visible  to  those  of  lower  sensitiveness. 

460.  Almost  all  the  most  sensitive  observers  described  also 
scattered  coloured  threads  of  fire  ^  which  they  saw  tn  the  odyltc 
flame,  I  have  spoken  of  them  before,  as  seen  by  Mile.  Atz- 
MANNSDORFER  and  Others.  Mme.  Bauer  also  described  them 
to  me.  Baroness  von  Augustin  often  saw  them  rising  imto 
the  flame  of  the  nine-bar  and  of  a  five-bar  horse-shoe,  as  well 
as  in  that  of  the  electro-magnet.  I  studied  this  point  most 
minutely  with  a  healthy  subject.  Mile.  Zinkel.  In  the  nine- 
bar  horse-shoe,  she  saw  many  single  threads  like  strips  of 
fire,  of  greater  brightness,  rising  firom  the  poles  into  the  flame. 
They  had  the  thickness  of  a  knitting  needle,  and  did  not  ac- 
tually originate  in  the  steel  of  the  poles,  but  in  the  flame  above 
it,  where  they  became  distinct.  They  were  always  blue  or 
red.     They  flowed  on  steadily  through  the  flame,  especially 
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the  upper  part  of  it.  She  saw  them  most  distinctly  when 
observing  the  stratified  alternation  in  the  colours  of  the  odylic 
flames  over  the  plates  of  the  nine-bar  horse-shoe,  as  mentioned 
in  §  396.  Here  she  clearly  distinguished  that  from  the  plates, 
in  red  odylic  glow,  red,  and  only  red  threads  arose,  aad  ham 
the  blue  ^owingjdsteB,  Une,  andonljUDB  IfanaAs,  woended 
into  the  flame,  which  had  always  the  same  colour. 

460.  I  do  not  regard  these  appearances  as  of  a  peculiar 
kind,  but  rather  consider  them  as  of  the  same  nature  with 
odylic  flame  generally.  The  cause  of  them  probably  lies  in 
inequalities  in  the  efflux  from  the  minutest  points  of  the  sur- 
face of  the  magnets.  Since  we  know  that  edges  and  solid 
angles  give  rise  to  stronger  emanations,  I  think  we  are  justi- 
fied in  concluding,  that  finer  inequalities  may  serve  as  points 
of  efflux,  and  thus  give  rise  to  the  formation  of  threads,  fibres, 
and  a  downy  form  of  light.  They  are  locally  concentrated 
currents  of  odyle  in  the  general  odylic  current,  blue  from  the 
negative,  and  red  firom  the  positive  pole. 

IV.   ODYLIC   SMOKE. 

462.  The  next  phenomenon,  after  the  odylic  flame,  is  a 
peculiar  luminous  vapour  or  smoke  which  rises  from  the  mag- 
net, and  is  seen  in  the  dark  by  sensitives.  I  have  said  little 
of  it  in  the  earlier  part  of  this  work,  but  as,  in  pursuing  my 
researches,  it  was  imavoidably  forced  on  my  attention,  as 
appearing  always  in  the  same  way  and  under  similar  circum- 
stances, I  was  compelled  to  regard  it  as  an  essential  part  of 
the  phenomena,  and  to  direct  my  attention  to  it. 

We  shall  first  hear  the  testimony  of  the  numerous  witnesses 
whom  I  have  examined  on  this  point,  and  afterwards  make  a 
comparative  examination  of  their  statements. 

463.  And  first,  those  of  healthy  sensitives. 

M.  Eduard  Huetter  saw,  over  a  pocket  horse-shoe,  a  feeble 
nebulous  gleam,  which,  when  he  moved  the  magnet  about  in 
the  dark,  moved  with  it,  and  therefore  belonged  certainly  to 
the  magnet.  Baroness  Pauline  von  Natorp  saw  luminous 
nebulas  only  on  the  northward  poles  of  five-bar  and  seven-bar 
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horse-shoes.  On  the  nine-bar  magnet  she  saw  traces  of  a 
luminous  vapour,  and  from  a  very  strong  electro-magnet  she 
perceived  grey  clouds  rising  to  the  height  of  a  hand.  Profl 
Ragskt  saw  the  northward  pole  of  a  simple  horse-shoe  giving 
out,  with  intermissions,  a  bluish,  feeble,  vaporous  light.  Dr. 
Huss  of  Stockholm,  body  physician  to  the  King  of  Sweden, 
saw  over  a  strong  electro-magnet  abundant  smoke  rising  in 
the  form  of  clouds.  M.  Tirka  observed  that  the  nine-bar 
magnet  was  clothed  in  a  nebulous  light,  casting  a  feeble 
illumination  around.  M.  Pauer  saw  all  large  horse-shoes 
exhaling  luminous  vapour.  In  a  strong  electro-magnet  he 
saw  a  luminous  nebula  over  each  pole.  M.  Hochstetter 
saw,  over  tlie  nine-bar  magnet,  smoke  upwards  of  forty  inches 
high ;  and  when  the  magnet  was  placed  in  the  electrical  at- 
mosphere, he  saw  above  the  flame,  smoke  rising  five  or  six 
feet,  and  casting  light  on  the  ceiling.  M.  Sebastian  Zinrel 
saw,  over  the  flame  of  a  simple  horse-shoe,  smoke  three  times 
as  high  as  the  flame.  M.  Fernolendt  saw,  above  several 
horse-shoes  when  in  the  electrical  atmosphere  of  the  positively 
electrified  conductor,  a  luminous  turbid  smoke  rising  to  the 
roof.  Mme.  Fexzl  saw,  over  the  flame  of  the  nine-bar  mag- 
net, at  different  times,  nebulous  light  five  or  six  feet  high, 
resembling  thin  smoke.  Baroness  vON  Tessedik  and  the 
young  Stephan  Eollar  saw  bars,  horse-shoes,  and  the 
electro-magnet,  covered  with  vaporous  lights,  sometimes  only 
on  one  pole,  sometimes  on  both.  In  the  electro-magnet  it 
rose  whirling  in  the  form  of  a  cloud.  M.  Kotschy  saw, 
above  the  nine-bar  magnet,  a  wide-spreading  light  like  a 
vapour  floating,  about  forty  inches  high,  and  feebly  luminous. 
Baroness  voN  Varady  and  Mme.  von  Feichich  saw  the  same. 
JOHANN  Elaiber  saw,  above  the  flame  of  a  three-bar  horse- 
shoe, a  luminous  smoke  gradually  losing  itself  above  in  the 
air.  M.  Anschuetz  saw  vaporous  lights  playing  like  tongues 
over  a  three-bar  horse-shoe,  and  alternately  appearing  and 
disappearing ;  they  were  only  on  the  northward  pole,  some^ 
times  paler,  sometimes  brighter.  At  another  time  he  saw 
unipolar  luminous  vapours  over  several  horse-shoes,  which  did 
not  intermit.     On  the  nine-bar  magnet  he  saw,  in  imperfect 
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darkness  in  his  own  house,  a  ball  of  luminous  vapour  un- 
dulating over  one  pole.     M.  Delhez   perceived,   over  the 
flames  of  a  large  electro-magnet,  a  column  of  grey  smoke 
rising  to  the  roof,  and  there  causing  an  illuminated  space 
larger  than  was  formed  by  the  nine-bar  magnet.     The  smoke 
was  checked  by  the  ceiling,  and  visibly  flowed  along  its  sur- 
face.   MUe.  Ernestine  Anschuetz  saw  the  vapour  over  the 
nine-bar  and  a  five-bar  horse-shoe  most  distinctly,  when  I 
brought  near  to  them  the  unlike  poles  of  two  small  bar- 
magnets.      M.  NiKOLAUS  Rabe  saw  every   flame  fi-om   a 
negative  pole  end  in  a  luminous  vapour;  in  the  nine-bar 
magnet  this  vapour  was  five  feet  high.     On  a  large  bar- 
magnet,  four  feet  long,  he  saw  flames,  that  on  the  northward 
pole  twenty  inches,  that  on  the  southward  pole  twelve  inches 
long ;  both  flames  passed  into  smoke,  light  and  thin  on  the 
northward  pole,  denser  and  heavier  on  the  southward  pole. 
Mile.  Pauer  saw,  on  the  nine-bar  magnet,  a  flame  from  twelve 
to  sixteen  inches  high,  surrounded  above  with  a  smoky  light 
which  extended  nearly  to  the  ceiling,  which  it  reached  entirely, 
spreading  out  on  it,  when  the  magnet  was  in  the  electric 
atmosphere.      Baron  von  Oberlaender  saw  many  of  the 
magnetic  emanations  like  fine  vapour,  and  the  flame  of  a  large 
nine-bar  horse-shoe  seemed  to  him  above,  where  it  nearly 
touched  the  roof,  to  pass  into  a  kind  of  fine  smoke.     Prof. 
Endlicher  observed,  over  the  flames  of  a  strong  electro- 
magnet, which  were  forty  inches  high,  a  smoky,  dull  column 
of  vapour,  which  rose  to  the  ceiling,  flowed  horizontally  along 
it,  and  illuminated  it.     Mile.  Glaser  saw  the  same  bar- 
magnet  alone,  but  still  more  when  in  the  electric  atmosphere, 
as  well  as  large  bars,  sending  out  over  the  flame,  smoke  up  to 
the  ceiling.     So  also  with  the  electro-magnet. — Mme.  Bauer 
saw  this  in  a  still  higher  degree.     On  all  magnets  she  saw 
smoke  over  the  flame,  in  strong  magnets  sometimes  variegated 
in  colour,  iridescent,  and  exhibiting  sparks.     It  was  always 
stronger,  thicker,  and  duller  over  red  flames,  fine,  thinner,  and 
lighter  over  blue  flames.     Dr.  Nied  observed  vaporous  ex- 
halations over  every  flame  firom  any  form  of  magnet     They 
were  always  stronger  on  the  southward  than  on  the  northward 
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pole,  especially  in  horse-shoee  of  one  and  of  seven  bars,  in  the 
latter  case  as  long  as  an  arm.  From  the  nine-bar  magnet  he 
saw  a  column  of  vapour  rise  up  to  the  roof,  on  which  it  cast 
a  light. — Baroness  voN  Augustih  saw  over  the  nine-bar 
horse-shoe,  and  still  better  over  the  electro-magnet,  smoke 
ascending  in  heavy  clouds  to  the  ceiling. — Mile.  Zineel  saw, 
in  a  series  of  experiments,  to  enumerate  which  would  be  tedi- 
ous, on  every  magnet  of  any  power,  the  red  flame  passing  into 
a  thick,  heavy,  feebly  luminous,  reddish  yellow  smoke,  and 
the  blue  flame  ending  in  a  fine,  etherial,  greyish  blue  vapour. 
On  smaller  and  simple  horse-shoes,  these  cloudy  emanations 
were  from  four  inches  to  a  foot  or  more  in  length ;  on  the 
nine-bar  magnet  often  as  long  as  an  arm,  and  when  it  had 
been  strengthened,  six  and  a  half  feet  long.  Magnets  of  great 
intensity  appeared  to  her,  especially  during  the  catamenia, 
covered  near  the  poles  with  a  thin  vapour.  Above  the  stratified 
flames  of  compound  horse-shoes,  she  saw  the  smoke  rise  to  the 
length  of  an  arm.  During  the  stroking  of  one  horse-shoe 
with  another,  she  saw  a  single  bar  horse-shoe  pouring  out 
thick  clouds  of  smoke,  especially  at  its  southward  pole.  In 
most  cases  she  saw  only  a  blue  flame  on  the  northward  pole, 
and  no  flame  on  the  southward  pole,  but  only  heavy  smoke. 
When  the  curve  of  the  single  bar  lay  on  the  poles  of  the  five- 
bar  horse-shoe,  whereby  the  flames  of  the  former  became  twice 
as  large  as  before,  the  smoke  at  the  positive  and  the  vapour  at 
the  negative  pole  always  increased  greatly.  But  when  the 
single  bar  adhered  to  the  five-bar  magnet,  at  two-thirds  of  its 
own  length,  so  as  to  attract  no  longer  its  own  armature,  and 
its  poles  therefore  were  magnetically  indifferent,  there  appeared 
a  small  blue  flame  at  the  negative  pole,  but  at  the  positive 
pole  only  reddish  smoke.  A  large  electro-magnet,  of  horse- 
shoe form,  had  on  both  poles  masses  of  smoke,  rolling  rapidly 
upwards  into  the  air,  in  which  the  observer  could  always  dis- 
tinguish one  mass  of  cloud  or  smoke  from  another,  as  Elaiber 
and  others  often  did  likewise.  In  the  electrical  atmosphere 
she  saw  smoke  pouring  in  masses  fix)m  the  nine-bar  magnet 
(§  436)  ;  and  this  occurred  even  when  a  near  approach  to  the 
conductor  had  reversed  the  odylic  poles.     These  masses  of 
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smoke  rose  to  the  ceiling,  and  sometimes  enabled  her  to  dis- 
tinguish  the  lines  of  the  design  painted  there,  by  the  light 
they  shed.     They  were  always  more  abmidant,  especially  in 
the  electro-magnet,  over  the  positive  than  over  the  negative 
pole.     She  sometimes  saw  no  flames  on  small  bars  or  four- 
i^ich  needles,  but  a  blue  vapour  over  the  negative  pole.     In 
bars  of  twenty-four  inches  and  of  forty-eight  inches,  the  flames 
passed  into  smoke,  thinner  and  bluish  on  the  negative,  thicker 
and  yellowish  red  on  the  positive  pole.     If  I  placed  on  the 
bars  caps  of  different  forms,  so  that  the  poles  ended  in  two, 
three,  or  four  points,  each  of  these,  over  its  flame,  exhibited 
a  corresponding  column  of  smoke.     When  I  brought  near  to 
each  other  the  unlike  poles  of  two  eight-inch  bars,  she  saw,  at 
a  certain  distance,  the  same  apparent  tendency  to  unite  in  the 
smokes  as  in  the  flames ;  but  on  a  nearer  approach,  the  smokes 
retreated  with  their  flames,  collected  with  them  round  the  poles, 
and  became  inverted,  as  I  have  explained  of  the  flames.     The 
same  ,  thing   happened  with  two  horse-shoes.      If  they  lay 
on  the  table  (§  394),  the  smoke  appeared  between  them  at 
the  ends  of  the  flames.     When  the  poles  were  so  close  that 
the  flames  were  inverted,  the  smoke  no  longer  appeared  before 
the  poles,  but  flowed  to  and  beyond  the  curve,  as  already  ex- 
plained in  that  paragraph.     The  course  of  the  smoke,  in  size 
and  brightness,  was  always  parallel  to  that  of  the  flames. 
464.  Now  let  us  turn  to  the  delicate  and  diseased  sensitives. 
Mile.  DoRFER  saw,  in  various  magnets,  the  flame  passing 
into  smoke.     Mile.  Winter  saw,  in  a  three-bar  and  in  a  five- 
bar  horse-shoe,  emanations  of  vapour,  not  only  on  the  poles, 
but  over  all  the  surface.     Mile.  Weigand  saw  a  small  pocket 
horse-shoe,  beyond  the  luminous  down,  enveloped  in  luminous 
vapour.      Mile.   VON  Weigelsberg  saw  the  same  magnet 
giving  out  at  its  poles  unsteady  nebulous  lights,  fi-om  1.2  to 
1.6  inches  long,  longer  on  one  pole  than  on  the  other.     This 
light  seemed  to  grow  and  to  fade.     At  another  time,  she  saw 
a  nebulous  light  from  all  magnets,  especially  at  the  poles. 
Mme.  JoHAN  n A  Anschuetz  saw  a  luminous  vapour  rising  from 
the  poles  of  a  five-bar  horse-shoe,  the  height  of  a  hand ;  from 
the  nine-bar  horse-shoe,  twice  a»s  high.    She  also  saw  nebulous 
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light  moving  between  the  limbs  and  on  the  poles  of  a  large 
simple  horse-shoe.     Mme.  Kienesberger  saw,  over  all  com- 
pound horse-shoes,  the  flame  passing  into  vapour,  which  rose, 
and  gradually  lost  itself.    This  was  most  distinct  over  the  nine- 
bar  magnet,  where  the  vapour  was  five  or  six  feet  high.     She 
even  distinguished  between  the  lower  and  the  upper  parts  of 
these  emanations,  the  lower  part  being  more  fine  and  ethereal, 
the  upper  more  smoky,  but  gradually  growing  thinner  as  it 
rose,  and  disappearing  at  last.      No  doubt  she  saw  better,  in 
the  lower  part,  the  cloud  from  the  negative  pole,  which  all 
describe  as  shorter,  and  over  it  that  of  the  positive  pole,  which 
rose  over  the  other,  and  reached  even  the  ceiling.     Her  ac- 
count of  the  vapour  and  smoke  over  a  large  electro-magnet 
agreed  with  that  of  Mile.  Zinkel  so  exactly  that  I  may  omit  its 
further  description ;  but  she  only  saw  the  vapours  of  such  size 
as  to  reach  the  ceiling,  when  a  strong  Smee's  battery  was 
employed.     With  a  less  powerful  current,  both  the  flame  and 
smoke  were  shorter,  the  former  only  a  foot,  or  upwards,  in 
length.     Even  the  earth's   magnetism   sufficed   to  produce 
similar  efiects.     A  bar  of  soft  iron,  held  in  the  middle  by  a 
wooden  support,  and  brought  into  the  meridian,  showed  at  both 
poles  small  flames  and  short  smoke.     When  now  placed  in  the 
line  of  dip  or  inclination,  the  remarkable  fact  was  again  observed, 
that  the  magnetic  and  odylic  polarities  became,  at  each  pole, 
opposed,  the  latter  being  reversed,  the  former  unaffected.     A 
reddish  grey  flame  appeared  at  the  negative  pole,  which  pointed, 
of  course,  downwards,  and  a  bluish  flame  at  the  positive  pole. 
The  vapour  on  both  had  the  same  colours  ;  the  reddish  grey 
smoke  from  the  lower  pole  reached  the  floor,  two  feet  distant, 
and  there  spread  in  all  directions.     Friedrich  Weidlich 
at  first  did  not  see  the  numerous  magnets  I  placed  before  him ; 
but  after  having  been  more  than  an  hour  in  the  dark,  he 
clearly  saw  both  the  flames,  and  the  smoke  in  which  they 
ended.     The  flame  passed  so  gradually  into  the  smoke,  that 
it  was  difficult,  at  any  spot,  to  distinguish  between  them.    He 
saw  a  peculiarly  strong  smoke  from  a  freshly  magnetised  and 
powerful  five-bar  horse-shoe.     From  the  flame  of  the  nine-bar 
magnet,  which  was  five  or  six  feet  high,  he  saw  thick  reddish 
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clouds  rolling  up  in  separate  masses  or  cumuli,  with  a  con- 
tinual revolving  motion,  and  reaching  the  ceiling.  When  I 
blew  into  this,  it  was  displaced,  but  soon  recovered  its  position. 
In  another  series  of  experiments  with  the  nine-bar  magnet,  he 
again  saw  the  smoke  rolling  up  to  the  ceiling  in  heavy  masses 
which  followed  one  another.  Johanna  Ktnast  saw  luminous 
smoke  five  or  six  feet  high  over  the  flame  of  the  nine-bar 
magnet.  Mile.  Atzmannsdorper  saw  this  smoke  on  so  many 
occasions,  that  I  ceased  to  make  notes  of  it  at  last.  I  shall 
only  state,  that  when  her  vision  was  in  any  way  rendered  less 
acute,  or  when  she  had  not  been  long  enough  in  the  dark,  she 
always  perceived  the  smoke  before  she  saw  the  flame.  As 
her  vision  improved,  the  smoke  appeared  to  give  place  to  the 
flame,  and  to  assume  its  usual  position  over  it,  and  as  the 
flame  became  brighter,  the  smoke  became  apparently  paler. 
She  often  saw  the  smoke  firom  the  nine-bar  magnet  reach  and 
spread  over  the  ceiling,  which  it  illuminated  for  some  minutes. 

465.  Odylic  smoke  is  given  out,  not  only  by  permanent 
magnets  and  induced  magnets  of  all  kinds,  but  also  by  im- 
magnetic  bodies,  such  as  copper  or  silver,  when  they  become 
conductors  of  odyle.  When  I  held  a  hollow  roll  of  copper 
wire  over  the  pole  of  a  magnet.  Miles.  Zinrel  and  Glaser 
and  Mme.  Kienesberger  saw  the  flame  which  appeared  at  the 
end  of  the  wire  ending  in  thick  smoke,  which  rose  from  it. 

466.  The  general  tendency  of  the  odylic  flame  to  rise  has 
been  already  mentioned.  The  same  is  true  of  the  odylic  smoke. 
When  I  laid  a  magnet  so  that  one  of  its  poles,  or  both,  in  the 
case  of  a  horse-shoe,  projected  over  the  edge  of  the  table,  Miles. 
Atzmannsdorper,  Zinkel,  and  Eeichel,  saw  the  flame 
proceeding  horizontally  outwards,  then  curving  upwards  so 
that  the  smoke  at  last  rose  vertically. 

467.  In  the  presence  of  Mile.  Atzmannsdorper,  and  in 
the  dark,  I  drew  lines  with  phosphorus  on  paper,  and  showed 
her  the  luminous  vapour  arising  firom  it,  and  also  the  eflect  of 
blowing  on  it.  She  assured  me,  that  it  had  the  greatest  re- 
semblance to  the  odylic  smoke,  except  in  the  intensity  of  its 
light,  that  of  the  odylic  smoke  being  beyond  comparison  paler 
and  feebler ;  it  was  also  not  so  green,  but  more  blue  and 
reddish. 

2a 
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468.  How  feeble  the  light  of  the  odylic  smoke  must  be,  is 
shewn  by  some  experiments  I  made  on  the  reflection  of  odylic 
light  by  mirrors.  Neither  Mile.  Atzmannsdorfer  nor  MUe. 
ZiXKEL  could  see  the  image  of  the  smoke.  Both  were  in  their 
ordinary  state.  Only  Mme.  Bauer,  during  pregnancy,  waa 
able  to  perceive  it  In  the  case  of  the  two  girls,  the  loss  of 
light  by  absorption  had  sufficed  to  render  the  image  invisible 
to  them. 

469.  The  odylic  smoke  appears  stronger  in  an  exhausted 
receiver.  This  was  seen  by  many  sensitives ;  among  others, 
by  Mile.  Pauer,  Mile.  Zinkel,  M.  Hochstetteb,  Mile. 
Glaser,  &c.     We  shall  return  to  this  in  §  480. 

470.  In  the  early  part  of  my  researches,  both  Mile.  Stur- 
MANN  and  Mile.  Reichiel  told  me  much  about  the  smoke 
which  rose  from  magnets  and  other  bodies  giving  out  odylic 
light.  But  I  was  absorbed  at  that  time  by  so  great  a  num- 
ber of  other  surprising  phenomena,  which  met  me  at  every 
step,  that  I  had  no  ear  for  these  statements,  which  I  regarded, 
as  variable,  and  thus  I  neglected  them.  It  was  only  after- 
wards, when  I  found  all  sensitives,  including  the  healthy,  re- 
peating these  statements  so  decidedly  and  unanimously,*  that 

*  Here,  then,  in  addition  to  all  the  proofs  already  given,  we  hare  the  testi- 
mony  of  a  dozen  of  new  witnesses  to  the  exactness  of  all  the  statements  of  Hl)e« 
Reich  EL.  It  would  be  utterly  inconceivable  how  it  was  possible  for  the  doctors 
to  come  to  the  monstrous  assertion,  that  Mile.  Rkichel  had  never  seen  any 
magnetic  light  whatever,  and  was  therefore  an  impostor,  if  a  glance  at  their 
protocol  did  not  show  the  reader  how  their  experiments  absolutely  swarm  with 
mistakes  and  blunders.  One  of  these,  and  not  the  least  important,  was  thai, 
among  other  things,  there  were  always  ten  or  fifteen  yoong  men  crowded  round 
the  sensitive  in  a  small  room.  He  who  has  the  slightest  knowledge  of  the  sub- 
ject is  well  aware  that  human  beings  have  a  very  strong  mutual  odylic  influ- 
ence on  each  other  ;  and  in  my  work  it  had  be^i  very  minutely  explained,  that 
a  human  body  is  a  constant  source  of  magnetic,  or,  more  correctly,  odylic  force, 
radiating  on  all  sides  from  it  Under  such  circumstances,  how  could  a  dosen 
of  doctors  and  professors  expect  or  insist  that  an  ignorant  girl,  driven  in  the 
midst  of  them,  should  find  her  way  among  the  confused  influences  acting  on  her 
from  all  sides,  and  give  clear  and  scientifically  avaiUble  answers  to  questions, 
which  they  themselves  did  not  understand  how  to  put  rightly !  Every  single 
person  is  a  far  stronger  source  of  odyle  than  a  magnet  is.  The  close  proximity 
of  one  man  is,  in  many  cases,  sufficient,  on  the  one  hand,  to  annihilate  the  per- 
ceptive power  of  the  observer  ;  and,  on  the  other,  to  extinguish  the  magnetic 
light    When  I  make  experiments  on  this  light  in  the  dark,  the  first  thing  I 
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I  felt  the  necessity  of  testing  them  more  minutely ;  and  I  then 
recognized  their  weighty  significance  in  the  series  of  pheno- 
mena connected  with  odylic  light 

471.  That  which  is  here  testified  by  more  than  thirty  wit- 
nesses, not  only  agrees  essentially  with  itself  in  all  details,  but 
also  harmonises  with  what  we  already  know  of  the  odylic  flame, 
with  which  the  odylic  smoke  is  in  the  most  intimate  connec- 
tion. It  therefore  bears  the  obvious  impress  of  truth  so  cer- 
tainly, that  it  can  only  be  denied  by  those  who  talk  recklessly 
and  illogically,  as  unfortunately  many  do,  who  would  fain  be 

do,  before  ftskmg  a  single  question,  is  to  remove  to  a  certain  distance  both  from 
the  person  and  from  the  object,  in  order  to  avoid  disturbing  the  result  by  the 
odylic  influence  of  my  person,  which  would  confuse  them  and  render  them  ut- 
terly worthless.  Instead  of  observing  similar  precautions,  these  gentlemen  ac- 
tually placed  a  doctor  on  each  side  of  Mile.  Reichsl,  and  they  generally  had 
hold  of  her  hands — an  arrangement,  besides,  which  no  sensitive  can  endure — 
and  then  placed  the  magnet  in  the  lap  of  a  doctor  opposite,  &c.  &c  It  is  im- 
pofBible  to  resist  smiling  when  we  read  of  researches  made  in  such  a  style. 
The  girl,  thus  tortured,  was  expected  to  justify  the  reckless  statements  of  the 
ignorant  person  who  had  placed  her  in  so  false  a  position,  and  whom  every  ne- 
gative answer  from  her  exposed  to  shame.  She  was  also  expected  to  satisfy 
the  excited  expectations  of  those  assembled,  who  incessanUy  irritated  her  by 
expresfflons  of  abuse  and  scorn,  and  by  their  contemptuous  treatment  drove  her 
into  ebullitions  of  anger.  In  this  general  confusion  and  restlessness,  she  was 
expected  to  solve  with  precision  the  most  delicate  problems  which  can  be  pro- 
posed to  the  senses  of  touch  and  sight ;  and  that,  under  physica^and  moral  con- 
ditions, which  rendered  their  solution  absolutely  impossible  ! What   could 

possibly  be  the  result  of  such  a  mode  of  investigation,  but  the  pitiful  hotch-potch 
presented  by  the  answers  of  the  persecuted  girl  in  the  protocol !  In  such  cir- 
cumstances, it  is  not  worth  while  to  enter  on  the  individual  statements,  whether 
they  be  truly  or  falsely  recorded,  understood  or  not  understood,  by  the  investi- 
gators. The  whole  resolves  itself  into  a  hopeless  mass  of  confusion  and  mis- 
apprehension. 

Mile.  Reichbl  was,  in  her  time,  (that  is,  in  her  then  state  of  health,)  an  ad- 
mirable sensitive ;  the  best  that  could  be  desired  for  scientific  purposes.  The 
senses  of  touch  and  sight  were  wonderfully  acute  ;  she  was  very  obliging,  per- 
severing, exact,  and  truthful  in  her  statements,  very  modest  and  humble 
in  her  behaviour,  and  intelligent  in  apprehending  questions  rightiy  f^ramed. 
But  we  must  not  trample  with  jack-boots  on  so  delicate  an  instrument  for  deli- 
cate researches.  Neither  did  the  doctors  understand  their  own  object,  nor  the 
girl  and  her  helpless  conductor  understand  what  they  had  to  do.  Science  can- 
not be  thus  promoted :  but  folly  may  be  shown  in  making  such  experiments, 
and  then  it  is  cloaked  by  the  contemptuous  calumniation  of  a  defenceless 
woman. 
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called  natural  philosophers,  but  who  often  have  no  tinge  either 
of  logic  or  of  natural  science.  If  we  now  compare  all  tbe^above 
observations,  scattered  over  a  period  of  more  than  three  jears, 
and  made  by  so  many  different  persons,  we  arrive  at  the  fol- 
lowing propositions : 

a.  All  magnets,  whether  permanent  magnets  of  hardened 
steel,  or  induction  magnets  of  soft  steel  or  iron,  magnets  pro- 
duced by  the  induction  of  the  Earth^s  magnetism,  or  electro- 
magnets, give  out,  in  profound  darkness,  along  with  theodylic 
flames,  at  the  poles,  a  luminous,  nebulous,  or  smoky  thin  vapour^ 
which  is  also  emitted  by  their  surface  generally,  although 
much  weaker  and  often  imperceptible.  The  strength  of  this 
emanation  diminishes  from  the  poles  to  the  axis,  where  it  is 
relatively  small,  but  still  discoverable. 

h.  The  size  of  this  smoky  light  is  directly  proportional  to 
that  of  the  associated  flame.  When  the  latter  is  only  an  inch 
or  two  in  height,  the  length  of  the  smoke  does  not  much  ex- 
ceed this.  When  the  flame  rises  to  three  or  four  feet,  the 
smoke  extends  to  five  or  six  feet  or  more.  Its  size  is  also  di- 
rectly proportional  to  the  size,  as  well  as  to  the  intensity,  of 
the  magnet  from  which  it  flows.  Large  magnets  of  small  in- 
tensity, (such  my  nine-bar  horse-shoe  was,  when  weak,)  gave 
relatively  long  flames  with  abimdant  vapour.  It  will  not  be 
expected  that  I  should  produce  exact  measurements  at  this 
early  stage  of  such  an  investigation. 

c.  The  odylic  smoke  is  propelled  from  the  magnet  with  a 
certain  force  which  gives  to  it  its  first  direction,  but  it  exhibits, 
after  that,  a  constant  tendency  to  flow  up.  When  it  reaches 
the  ceiling,  it  spreads  out,  flows  over  it,  illuminates  the 
painting  on  it,  and  lasts  for  a  short  time,  not  exceeding  a  few 
minutes.  Whatever  material  substratum  may  lie  at  the  foun- 
dation of  this  phenomenon,  it  is  either  lighter  than  air,  or  is 
in  some  way  repelled  from  the  earth,  so  as  to  be  compelled  to 
rise. 

d.  The  smoke  differs  according  to  the  pole  which  yields  it. 
At  the  positive  southward  pole  it  is  reddish  grey  or  yellowish 
reddish  grey,  and  thicker,  inclined  to  form  heavy  masses  of 
clouds ;  the  negative  northward  pole  yields  it  blue  grey  and 
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bluish  grey,  finer,  lighter,  more  etherial.  When  its  intensity- 
falls,  more  of  grey  appears  in  both  varieties,  and  finally  it 
becomes  colourless  or  pure  grey.  There  are  exceptional 
cases,  in  which  the  colour  at  the  poles  are  reversed ;  as  when 
bars  are  placed  in  the  line  of  magnetic  inclination,  and  in 
some  other  peculiar  cases.  In  these,  the  odylic  poles  are  re- 
versed, while  the  magnetic  poles  remain  as  before. 

e.  Although  it  is  always  present  over  the  odylic  flames,  yet 
it  is  sometimes  visible  without  them.  This  happens  in 
magnets  of  feeble  intensity.  In  such  cases,  blue  flame  is 
often  seen  at  the  northward  pole,  but  no  flame  on  the  south- 
ward pole,  and  instead  of  it,  reddish  thick  smoke.  In 
magnets  of  still  lower  intensity,  no  flame  at  all  is  seen,  while 
smoke  is  observed  on  one  or  on  both  of  the  poles. 

f.  The  odylic  smoke  is  so  far  material  that  it  is  disturbed 
by  blowing  on  it,  when,  after  a  short  pause,  new  portions  rise 
and  arrange  themselves  as  before.  It  siomewhat  resembles 
the  luminous  vapour  arising  fit)m  the  slow  combustion  of 
phosphorus  at  ordinary  temperatures,  but  has  a  much  feebler 
Ught. 

472.  The  question,  in  what  way  odylic  flame  and  odylic 
smoke  are  related  together,  is  an  obvious  one,  but  for  the 
present  diflicult  to  answer.  Whether  they  are  two  specifi- 
cally different  things,  or  the  same  thing  under  two  varieties 
of  form,  is  a  point  which  I  must  here  leave  undecided.  All 
the  researches  I  have  made  with  persons  who  saw  both  at 
once,  lead  to  the  conclusion,  that  they  differ  in  aspect  as  an 
ordinary  flame  does  from  the  luminous  smoke  which  rises 
from  it,  and  loses  itself  in  the  air.  But  when  I  consider,  that 
sensitives  of  low  power  only  see  smoke,  where  those  of  higher 
sensitiveness  see  flames  with  smoke  above  them  ;  that  where 
the  former  see  small  flames  and  little  smoke,  the  latter  perceive 
much  larger  flames  with  much  more  smoke ;  that  the  same 
individuals,  in  a  less  sensitive  state,  see  those  things  which 
formerly  appeared  large,  now  much  smaller;  that  ftirther, 
when  blue  flame  and  grey  smoke  are  seen  on  the  negative 
pole,  only  reddish  grey  smoke  appears  on  the  positive  pole ; 
that  there  are  magnets  which  exhibit  only  smoke  at  both 
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poles ;  and  lastly,  that  sensitives  who  have  remained  with 
me  in  total  darkness  for  several  hours,  at  first  saw  only  smoke, 
after  an  hour  flame  and  smoke,  and  after  several  hours  large 
flames  and  great  rolling  clouds  of  smoke  on  all  magnets ; — I 
feel  compelled  to  suspect,  that  the  flame  and  smoke  are  per- 
haps only  the  same  phenomenon,  varying  on  the  one  hand  in 
degrees  of  intensity,  and  on  the  other,  difierently  perceived 
according  to  the  sensitiveness  of  the  observers,  or  in  the  same 
observer,  according  to  the  more  or  less  perfect  developement  of 
his  perceptive  power,  either  irom  variations  in  his  natural 
state,  or  from  the  efiect  of  fonger  or  shorter  exposure  of  the 
eye  to  perfect  darkness.  The  first  degree  of  the  phenomenon 
would  then  be  a  feebly  luminous  nebula ;  the  next  a  more 
distinct  vapour,  duller  or  brighter,  and  first  grey,  then  on  the 
positive  side  yellowish  reddish  grey,  on  the  negative  bluish 
grey,  then  reddish  on  the  positive,  bluish  on  the  negative 
side ;  a  third  or  fourth  degree  would  be  the  appearance  of 
flame  covered  with  vapour,  first  of  the  blue,  then  of  the  red 
flame  ;  and  lastly,  over  these,  especially  over  the  latter,  the 
abundant  rolling  upwards  of  thick  clouds  of  smoke  to 
the  ceiling  of  the  room.  I  say  I  feel  compelled  to  entertain 
this  suspicion;  because  I  wish  to  keep  all  my  theoretical 
views  every  where  quite  distinct  from  the  observed  facts, 
which  I  have  recorded  from  the  concordant  statements  of  so 
many  sensitives,  and  which,  at  all  events,  are  more  certain 
and  safe  than  any  speculation  of  mine,  however  simple.  So 
long  as  we  do  not  know  what  is  the  nature  of  these  odylic 
phenomena  in  general,  (and,  as  far  as  I  can  judge,  there  is 
not  much  prospect  of  our  soon  penetrating  very  deeply  into 
the  interior  essence  of  that  nature,  considering  the  prejudiced 
aversion  to  such  enquiries  which  prevails  in  the  minds  of  so 
many  natural  philosophers,)  so  long  as  the  whole  nature  of 
these  beautiful  phenomena  shall  remain  mysterious  to  us,  so 
long  shall  we  be  unable  to  come  to  a  settled  decision  as  to  the 
identity  or  diversity  of  their  multifarious  forms;  and  we 
must  therefore,  for  the  present,  hold  fast,  in  our  description  or 
in  our  apprehension  of  them,  as  well  as  in  our  nomenclature, 
to  the  shapes  in  which  they  present  themselves  to  the  senses. 
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473.  Besides  the  four  forms  of  odylic  light  just  treated  of, 
the  glow,  the  flames,  the  fibrous  or  downy  flames,  and  the 
smoke,  there  is  another,  of  less  extent  indeed,  but  of  lively 
intensity.     This  consists  in  scattered  sparks  or  sctntillationsj 
which  appear  in  the  smoke,  and  move  about  separately  in  it 
Mile.  Reichel  first  noticed  them,  and  saw  them  often,  not 
only  in  the  smoke  fix)m  magnets,  with  which  alone  we  are  at 
present  concerned,  but  in  many  other  odylic  lights  from  other 
sources,  in  treating  of  which  I  shall  return  to  the  subject. 
The  first  signs  of  them  are  very  slightly  indicated  in  Figs.  1. 
and  2.  Plate  I. ;  in  the  flame,  there  very  inadequately  figured, 
they  were  most  distinct  in  the  side  view. — In  this  form  they 
were  very  plainly  seen  by  Baron  voN  Oberlaender,  who 
compared  them  to  scintillations  of  burning  pine  charcoal, 
(chiefly  produced  by  the  charcoal  of  the  bark,  as  is  well  seen 
when  charcoal  bums  in  oxygen  gas. — W.  G.) — Several  other 
persons,  and  particularly  Mile.  Atzmannsdorfer  and  Johann 
Klaiber,  often  compared  them   to  flying  fire-flies. — Mile. 
Girtler  called  them  little  scattered  stars. — Mile.  Winter 
saw  them  flying  about  abundantly,  and  near  the  wall,  rising 
up  with  an  angular  or  zig-zag  motion.     She  has  often  seen 
them  formerly,  when  attacked  by  severe  nervous  fits. — M. 
Delhez  saw  them  in  the  smoke  of  the  electro-magnet,  jump- 
ing about  separately,  scattered  and  without  arrangement. — 
Prof.  Dr.  Huss  saw  a  great  number  of  them  above  a  spherical 
electro-magnet  (see  §  587). — Baroness  von  Augustin  saw 
them  in  the  smoke  of  the  nine-bar  magnet,  and  still  more  in 
that  of  the  electro-magnet. — Mile.  Nowotny  saw  the  greatest 
number  of  them  proceeding  firom  the  magnet,   and  Mme. 
KiENESBERGER  not  only  saw  them  rising  nearly  to  the  roof 
in  the  smoke  of  the  nine-bar  magnet,  but  also  proceeding  fi"om 
the  body  of  the  electro-magnet. — Friedrich  Weidlich  and 
Mile.  Sturmann  saw  them  in  the  smoke  of  small  as  well  as 
large  magnets. — ^Dr.  Nied  and  M.  Babe  saw  them  streaming 
upwards  in  the  vaporous  emanations  of  the  nine-bar  magnet. 
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many  disappearing  by  the  way,  but  some  reaching  the  roof. 
— Mile.  TON  Weigblsberg,  M.  Anschuetz  and  his  sister, 
Mile.  Ernestine  Anschuetz,  compared  them  to  fire-flies 
rising  with  the  vapour,  and  then  wandering  about — ^Mme. 
Bauer  saw  them  rise  to  the  ceiling  in  the  smoke  of  the  nine- 
bar  magnet — Professor  Enducher  saw  them  rise  singly  with 
the  smoke  of  a  strong  electro-magnet,  and  reach  the  roof; 
they  flew  about  irregularly  in  the  smoke,  and  even  out  of  it, 
and  resembled  points  of  light,  larger  and  smaller,  more  or 
less  brilliant  MUe.  Glaser  saw  so  many  of  them  in  the 
smoke  of  the  nine-bar  magnet,  when  in  the  electrical  atmos- 
phere, that  they  seemed  to  rush  upwards  in  a  stream.  She 
also  saw  many  of  them  in  the  smoke  of  a  large  electro-magnet 
Mile.  ZiNKEL  described  them  as  very  luminous  points,  which 
moved  irregularly  upwards  with  the  smoke,  sometimes  singly, 
sometimes  more  or  fewer,  but  never  in  great  numbers ;  and 
which  sometimes  fell  down  in  the  smoke,  and  immediately 
rose  again.  Sometimes  none  were  visible  for  a  time,  then 
three,  four,  or  perhaps,  at  another  time,  eight  to  twelve,  would 
appear  in  difierent  parts,  sometimes  several  being  grouped 
together.  It  even  happened  that  single  sparks  fell  on  the 
table,  or  on  the  arm,  or  on  the  bed  (when  she  observed  a 
magnet  in  bed),  and  continued  visible  for  some  moments  be- 
fore they  were  extinguished.  In  a  bar  magnet,  the  negative 
pole  of  which  was  placed  in  the  electrical  atmosphere  of  the 
positively  charged  conductor,  she  saw  their  number  much  in- 
creased, not  only  on  that,  but  on  the  opposite  distant  positive 
pole.  All  these  persons  expressed  a  lively  pleasure  at  the 
sight,  such  as  is  heard  from  a  company  returning  home  at 
night  through  a  wood,  when  they  meet  with  fire-flies,  the  sight 
of  which  suddenly  takes  the  attention  of  all  from  other  things, 
to  fix  it  on  the  beautiful  appearance  of  these  insects. 

474.  In  an  experiment  with  the  healthy  sensitive  MUe. 
ZiNKEL  on  this  subject,  I  used  the  nine-bar  horse-shoe.  Its 
poles  were  pointed  upwards,  and  I  brought  them  into  different 
positions,  sometimes  in  the  meridian,  sometimes  at  right  angles 
to  it  in  the  parallels.     In  all  of  these  she  saw  sparks  rising, 
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singly,  or  by  twos  or  threes,  very  brilliant  and  very  small. 
She  observed  two  colours  in  them,  red  and  blue.  The  red 
chiefly  flowed  from  the  positive,  the  blue  from  the  negative 
pole.  But  occasionally  blue  sparks  were  seen  over  the  former, 
red  over  the  latter.  The  cause  of  this  apparent  anomaly, 
which  at  first  was  enigmatical  to  me,  is  well  explained  by  the 
observations  recorded  in  §  396.  The  blue  sparks  were  from 
the  negative  plates,  the  red  from  the  alternating  positive  plates 
at  the  negative  pole,  formed  by  reversal  of  the  polarities  in  the 
alternate  plates.  The  same  thing,  reversed  of  course,  occurred 
at  the  positive  pole.  They  became  abimdant  in  the  electric 
atmosphere,  in  which  all  odylo-luminous  emanations  are  in- 
creased and  intensified.  They  were  more  numerous  and 
brighter,  the  nearer  the  magnet  was  to  the  conductor.  See 
§436. 

475.  The  finest  developement  of  this  phenomenon  was  seen 
by  Mile.  Zinkel  in  a  large  electro-magnet,  excited  by  the 
current  firom  a  powerftd  Smee's  battery.  Not  only  did  the 
sparks  fly  out  on  all  sides  from  the  large  variegated  flame,  but 
they  formed  a  shower,  or  rather  a  stream,  which  rose  con- 
stantly to  the  ceiling.  They  were  so  bright  that  she  could 
not  conceal  her  astonishment  at  my  not  being  able  also  to  see 
them. 

476.  Finally,  something  similar  was  observed  when  I  sud- 
denly detached  the  armature  of  a  horse-shoe,  and  this  occurred 
the  more  strongly,  the  greater  the  intensity  of  its  magnetism. 
At  the  .moment  of  separation,  Mme.  Bauer,  MUe.  Zinkel, 
Mile.  Reiohel,  Mile.  Dorfer,  and  others,  saw  numerous 
sparks  flash  forth  and  instantly  disappear ;  after  which  the 
flame  began  to  appear  and  to  develope  itself. 

477.  The  occurrence  of  this  phenomenon,  established  as  it 
is  by  the  unanimous  and  uniform  testimony  of  so  many  sensi- 
tives, both  diseased  and  healthy,  and  confirmed  by  countless 
repetitions,  admits  of  no  doubt.  I  do  not  allow  myself  for  the 
present  to  form  any  conjectures  as  to  its  nature,  or  even  the 
relation  which  it  bears  to  the  other  phenomena  of  magnetism 
or  of  odyle  with  which  it  is  associated.     I  can  here  only  esta- 
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bliflh  die  physical  fact,  a^  it  actually  presents  itself  to  the  eyes 
of  the  sensitive. 

•  ••••« 

478.  Having  now  become  in  some  measure  acquainted  with 
the  various  kinds  of  luminous  emanation  from  the  magnet,  let 
us  turn  to  differences  in  the  circumstances  in  which  the  magnet, 
while  emitting  them,  may  be  placed,  and  strive  to  investigate 
the  influence  which  such  differences  may  exert 
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479.  We  know  how  different  are  the  luminous  phenomena 
of  electricity  in  air,  in  vacuo,  or  even  under  diminished  atmo- 
spheric pressure.  In  order  to  test  the  effect  of  the  air  on 
odylo-luminous  emanations,  I  frequently  placed  magnets  under 
the  exhausted  receiver  of  the  air-pump  in  the  presence  of  sensi- 
tive persons.  I  used  small  and  large  horse-shoes,  the  poles 
upwards,  standing  in  large  tumblers  under  the  bell-jar,  so  that 
every  change  was  easily  visible,  as  well  as  small  bar-magnets, 
such  as  could  lie  horizontally  under  the  bell-jar. 

480.  Even  the  blind  man  Bollhann  solved  the  question. 
When  all  was  ready,  but  before  commencing  the  exhaustion, 
I  led  him  to  the  air-pxmip.  He  saw  nothing.  To  be  certain 
that  he  looked  in  the  right  quarter,  I  placed  his  hand  on  the 
bell-jar,  but  he  still  saw  nothing.  The  magnet  sent  out  too 
little  light  to  affect  his  vision  through  the  glass.  I  now  began 
the  exhaustion.  Very  soon,  when  it  was  about  half  completed, 
he  saw  light  And  as  the  rarefaction  increased,  this  light 
also  increased,  and  reached  its  maximum  of  size  and  bright- 
ness for  his  mutilated  organs  of  vision,  when  the  mercury  in 
the  gauge  stood  at  0.12  to  0J.6  of  an  inch,  the  utmost  degree 
of  exhaustion,  unfortunately,  which  could  be  obtained  with 
my  air-pump.     When  the  air  was  rapidly  re-admitted,  im- 
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known  to  him,  he  was  disagreeably  surprised  by  the  sudden 
extinction  of  the  light  and  return  of  darkness.  Mile.  Krueger 
observed,  after  some  exhaustion,  a  small  flame  only  on  the 
negative  pole  becoming  brighter  as  the  exhaustion  advanced, 
but  she  only  saw  it  distinctly  during  the  action  of  the  piston ; 
when  it  moved  in  the  opposite  direction  the  flame  became 
pale,  and  nearly  disappeared  to  her  eyes.  M.  TiRKA,  JoHANN 
Klaiber,  and  Mme.  Kienesberger,  also  saw  nothing  at 
first ;  but  when  the  air  was  half  removed,  they  «aw  the  con- 
tents of  the  bell-jar  become  hmunoos,  the  magnet  in  the 
odylic  glow.  On  further  exhaustion,  Klaiber  saw  the  flame 
appear  on  both  poles,  first  dull,  then  brighter  as  the  air  was 
removed  more  completely,  increasing  in  vividness  at  every 
stroke  of  the  piston,  so  that  at  last  very  bright  flames  flowed 
about  under  the  bell-jar.  When  the  air  was  admitted,  all 
light  suddenly  disappeared  to  the  three  observers,  and  it  re- 
turned as  soon  as  the  pump  had  again  been  worked  for  a  time. 
M.  HoCHSTETTER  also  could  not  at  first  see  the  magnet  under 
the  bell-jar ;  but  when  the  air  was  partially  extracted,  the 
magnet,  the  jar,  and  its  whole  interior,  became  luminous, 
ceasing  to  be  so  when  the  air  was  admitted.  Baroness  VON 
AuGUSTiN  did  not  see  the  magnet  under  the  ftdl  jar ;  but 
when  I  had  rarefied  the  air  sensibly,  she  perceived  it,  and  as 
I  went  on,  the  light  increased  till  the  whole  jar  was  filled  with 
light,  of  which  the  magnet  formed  the  central  point.  Mile. 
DoRFER,  after  a  few  strokes  of  the  piston,  saw  little  flames  on 
the  poles  varying  with  each  motion  of  the  piston-rod.  When 
the  rarefaction  was  great,  she  saw  the  flame  bent  back  by  the 
roof  of  the  jar,  and  flowing  down  its  sides.  She  compared  its 
form  to  that  of  water  flowing  in  a  curve  out  of  the  mouth  of 
an  inclined  pitcher.  The  admission  of  the  air  extinguished 
all  light.  Mme.  Johanna  Anschuetz  and  her  husband  M. 
Anschuetz,  his  sister  Mile.  Ernestine  Anschuetz,  and  Mile. 
VON  Weigelsberg,  all  of  nearly  equal  sensitiveness,  saw, 
with  slight  variations  of  size  and  brightness,  the  magnets  at 
every  stroke  acquire  a  brighter  glow,  then  flames  appearing 
on  the  poles,  larger  on  the  negative,  playing  on  the  roof  of 
the  jar  and  flowing  down  from  it,  and  all  disappearing  at  the 
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moment  when  I  opened  the  air  cock,  and  again  step  by  step 
re-appearing  as  the  exhaustion  was  renewed.  Baron  von  Ober- 
LAENDER  saw  precisely  the  same  kind  and  order  of  appear- 
ances.   The  statements  of  Friedrich  Weidlich,  in  various 
experiments  made  at  different  and  distant  times,  also  exactly 
coincide  with  the  preceding.     Mile.  Pauer,  Mme.  Bauer, 
and  Mile.  Glaser,  were  all,  at  first,  unable  to  see  a  bar  magnet 
tmder  the  jar ;  but  it  was  seen  in  odylic  glow,  when  half  the 
air  had  been  extracted.     On  further  exhaustion,  first  flame, 
then  smoke  appeared,  filling  the  whole  jar ;  the  jar  itself  and 
its  knob  acquired  at  last  odylic  glow.     The  two  latter  of  these 
observers  saw  the  flame  blue  on  the  northward,  yellowish  red 
on  the  southward  pole,  as  in  the  open  air,  and  it  rose  obliquely 
upwards  along  the  sides  of  the  jar.     On  admitting  the  air,  all 
light  disappeared.     These  experiments  were  often  repeated  at 
different  times.     Mile.  Zinkel  added,  that  when  the  expe- 
riment lasted  long,  the  whole  vacuum  was  filled  with  odylic 
vapour,  and  the   jar  itself   became  luminous.      Its  knob 
acquired  a  white  glow,  which  lasted  for  a  time  after  the  air 
had  been  admitted.     I  showed  the  experiment  for  the  first 
time  to  MUe.  Atzmannsdorper,  when  she  was  in  the  state 
of  somnambulism  (spontaneous),  in  which  I  do  not  generally 
or  willingly  try  experiments  on  odylic  light     She  described 
the  succession  of  the  phenomena  in  complete  accordance  with 
other  sensitives;*  after  some  strokes,  increasing  glow,  flame 
rising  to  the  roof  of  the  jar,  illumination  of  the  whole  jar,  and 
sudden  extinction  when  the  air  was  re-admitted.     She  added, 
that  the  glowing  steel  was  transparent,  almost  like  glass ;  a 
statement  which  we  have  formerly  met  with.     Two  months 
later,  when  in  her  ordinary  state,  and  entirely  ignorant  of  the 
former  experiments,  I  repeated  the  same  trial  several  times. 
But  she  gave  always  the  same  account ;  and  she,  like  Mile. 
Zinkel,  always  saw  the  jar  and  its  knob  glowing  at  last 
She  saw  fine  flames  between  the  limbs  of  the  magnet,  filling 

*  This  result  proves,  as  some  former  ones  also  do,  that  there  is  no  essential 
objection  to  observations  made  in  the  sleep-waking  state  in  themselves.  Per- 
haps the  Author  has  found  it  difficult,  in  that  state,  to  obtain  answers  to  his 
questions — W.  O. 
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the  whole  space.  The  luminous  down  from  its  outside 
filled  the  jar  to  its  sides.  The  flames  were  bluish  and  reddish 
as  usual,  but  mixed  with  rainbow  colours.  In  regard  to  the 
smoke,  she  added  the  peculiar  remark,  that  it  increased  in  size 
and  brightness  during  the  first  part  of  the  exhaustion,  but  only 
up  to  a  certain  degree  of  rarefaction ;  that  it  then  became 
duller,  diminished,  and  when  the  exhaustion  was  complete, 
nearly  disappeared,  while  the  flame  shone  beautifully,  and 
flowed  down  the  sides  of  the  jar  in  variegated  colours.  The 
smoke  rolled  round  within  the  jar  as  long  as  it  was  visible. 
These  last  statements,  for  which  I  have  as  yet  no  confirmation 
from  other  observers,  and  the  conclusions  from  which  I  therefore 
reserve,  are  obviously  of  great  interest,  in  reference  to  the 
distinction  between  odylic  flame  and  smoke. 

481.  These  observations,  collected  and  compared,  yield  the 
following  results.  The  odylo-luminous  phenomena  are  affected 
hy  changes  in  the  pressure  of  the  atmosphere.  Under  diminished 
pressure  they  increase  considerably  in  brightness.  Magnets, 
invisible  in  the  open  air  or  under  the  ftdl  jar,  acquired  a  bright 
odylic  glow,  and  very  distinctly  visible  flames  on  their  poles 
and  between  their  limbs,  when  the  air  was  half  exhausted. 
These  emanations,  bluish  and  reddish  on  the  opposite  poles, 
and  mixed  with  rainbow  colours,  increased  as  the  exhaustion 
became  more  complete.  Then  the  jar  became  so  charged 
with  odyle,  that  it,  as  well  as  the  external  knob,  acquired  the 
glow.  The  flame  did  not  pass  through  the  glass,  but  was 
deflected  by  it  as  an  ordinary  flame  would  have  been,  and 
as  Mile.  Reichel  often  described  the  odylic  flame  to  have 
been,  as  in  the  glass  case  of  Schweigger's  multiplicator,  §  434, 
and  by  the  approach  to  a  large  lens,  §  20,  like  fire  on  the 
bottom  of  a  pan  held  over  it.  The  smoke  also  appears  and 
increases,  but  only  up  to  a  certain  point  of  rarefaction,  beyond 
which  it  diminishes,  and  probably  disappears  in  a  perfect 
vacuum.     The  glowing  jar  produces  no  smoke  externally. 

482.  It  appears  from  this,  that  the  pressure  of  the  air 
oppose  the  developement  of  odylic  glow  and  flame,  and  that 
these  increase  as  the  pressure  is  diminished  or  removed.  In 
this  respect,  both  shew  analogy  with  electric  light,  but  it  is 
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analogy  only,  not  identity;  odylic  smoke  appears  only  to 
derive  advantage  from  rarefaction  of  the  air  to  a  certain  point, 
but  not  to  exist  at  all  when  air  is  absent,  and  consequently  its 
appearance  depends  on  the  presence  of  air.  The  sensitives 
did  not  speak  of  the  occurrence  of  sparks  in  the  exhausted 
receiver.  The  glass  of  the  jar  seems  to  be  a  means  of  con- 
fining odylic  lights,  especially  flame  and  smoke,  as  it  turns 
them  back ;  while  the  odyle  itself  penetrates  into  it,  and 
excites  in  it  the  odylic  glow. 

483.  As  a  medium  presenting  a  greater  density  than  lur,  I 
selected  water,  I  showed  to  the  following  four  sensitives  a 
small  and  freshly-magnetised  horse-shoe,  whose  flames  flowed 
brightly  in  the  dark,  alternately  in  air  and  in  water  at  dif- 
ferent times.  Mme.  Kiekesberoer  saw  the  flame  in  air  0.8 
inch  long.  When  I  immersed  it  in  water,  the  flame  and 
smoke  quickly  vanished,  but  the  glow  remained,  and  the  steel 
lay  in  the  water  a  luminous  mass.  She  also  spoke  of  a  bright 
point  of  light  remaining  at  one  pole.  Freidrioh  Weidlich 
saw  the  flame  in  air  two  inches  long.  I  then  sank  the  mag- 
net, lying  in  a  glass  basin,  into  water.  The  flame  instantly 
disappeared,  but  he  saw  the  magnet  glowing  and  translucent 
almost  like  the  glass  itself.  But  he  declared  that  the  flame 
had  not  entirely  vanished,  but  that  one  small  point,  as  if  on  a 
comer,  was  left.  As  often  as  the  magnet  was  taken  out  of  the 
water,  it  exhibited,  although  dripping  wet,  the  flame  two  inches 
long.  The  same  appearances  were  observed  at  every  repeti- 
tion. Mile.  Atzmannsdorfer,  in  whose  presence  I  made 
the  same  experiment,  saw  the  magnet  instantly  lose  its  flames, 
but  retain  its  glow  brightest  towards  the  poles.  Mile.  Ziitkel 
laid  in  water  a  horse-shoe  with  both  poles  pointing  northward. 
Flame  and  smoke  disappeared,  and  they  returned  as  soon  as 
it  was  taken  out  of  the  water,  and  while  it  was  still  wet  The 
glow  continued  in  the  water  without  diminution.  A  small 
point  at  one  pole  remained  brighter,  like  a  residue  of  flame. 
This  point  was  on  the  side  next  the  opposite  pole,  and  from 
it  there  proceeded  an  exceedingly  slender  thread  of  light,  which 
was  found  to  be  the  cross  edge  of  the  pole,  next  to  the  other  pole. 
I  marked,  in  the  dark,  the  pole  on  which  this  spot  appeared. 
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When  brought  to  the  light,  it  appeared,  contrary  to  my  ex- 
pectation, to  be  the  positive  pole.  It  was  no  doubt  the  same 
on  which  Mme.  Kienesberger  and  Weidlioh  had  seen  a 
similar  bright  spot.  In  many  repetitions  of  this  experiment, 
MUe.  ZiNKEL  saw,  especially  during  the  catamania,  traces  of 
similar  light,  but  less  bright  and  visible,  at  the  negative  pole. 
They  were  less  striking,  because  they  were  blue  and  greyish 
blue,  with  low  intensity,  while  those  on  the  positive  pole  were 
reddish  yellow,  and  sometimes  red  like  glowing  charcoal. 

484.  A  denser  medium,  therefore,  such  as  water,  destroys 
the  flame  and  smoke,  whether  it  absorb  them  and  become 
thereby  magnetised,  or  rather  odylised  water,  or  whether  it 
prevents  their  developement  farther  than  as  a  bright  point  and 
a  bright  thread  on  the  inner  comer  and  edge  of  a  horse-shoe 
pole.  Mile.  NowOTNY  had  already  pointed  out  such  a  thread 
as  the  lowest  degree  of  odylic  flame.     §  3. 

485.  I  have  not  tried  solid  bodies,  as  media  of  another 
kind.  It  would  be  well,  in  this  trial,  to  use  an  induction 
magnet  hermetically  inclosed  in  glass  of  considerable  thick- 
ness, or  rather  placed  in  close  contact  by  melting  the  glass 
round  it.  It  would  be  necessary,  if  a  permanent  magnet 
were  used,  to  restore  its  magnetism  jfirom  without,  as  the  heat 
of  melting  glass  would  demagnetise  it.  But  there  would  be 
no  great  difficulty  in  doing  this.  I  have  made  some  experi- 
ments with  copper  wire  approaching  to  this,  but  essentially 
different.  I  wished  to  try  whether  the  odylic  charge 
which,  as  we  know  from  §  45,  can  be  given  to  other  bodies 
by  magnets,  and  which  is  recognised  by  its  action  on  the 
nerves  of  touch,  might  not  also  be  rendered  sensible  by  lumi- 
nous emanations,  and  thus  lead  to  further  insight  into  this 
difficult  matter.  I  made  with  this  view  an  irregular  coil  of 
copper-wire  one-twelfth  of  an  inch  thick,  often  or  fifteen  turns, 
so  as  to  form  a  kind  of  net  or  basket,  which  I  pressed  flat,  and 
laid  on  the  northward  pole  of  the  nine-bar  magnet  standing 
vertically.  It  fitted  pretty  closely  on  the  pole,  and  the  end 
of  the  wire  projected  about  eight  inches  laterally  towards  the 
east.  When  this  was  done  in  the  dark  chamber  before  MUe. 
ZiNKEL,  whose  eyes  were  well  prepared  firom  her  having  been 
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long  in  the  dark,  the  flame,  formerly  eight  inches  high,  shrank 
together,  and  did  not  extend  beyond  the  net  of  wire,  whidi  visiUy 
absorbed  it  The  wire  rapidly  increased  in  intensity  of  glow, 
becoming  brighter  and  as  if  transparent,  and  after  a  few  seconds, 
this  increased  so  much  that  it  cast  a  bright  light  round  it,  from 
a  luminous  atmosphere,  or  nebulous  veil,  which  covered  it  to 
the  depth  of  nearly  an  inch.  The  wire  was  seen  glowing 
within  this,  and  immediately  afterwards  a  bright  flame  flowed 
from  the  end  of  the  wire,  much  more  intensely  luininons 
than  the  blue  flame  of  the  magnet  had  been,  so  that  it  il- 
luminated the  floor  to  more  than  forty  inches.  It  was  eight 
inches  long,  and  showed  a  fine  fibrous  structure,  such  as 
was  often  seen  in  the  flame  of  the  magnet,  and  which  had 
therefore  been  communicated  to  it  by  the  magnet.  The 
magnet  lost  none  of  its  glow,  but  only  its  blue  flame.  I 
made  a  similar  experiment,  with  the  same  results,  with 
Mile.  Atzmannsdorfeb,  but  as  I  do  not  find  it  written  down 
in  the  journal  of  experiments  made  with  her,  I  cannot  give 
ftirther  details  of  it.  The  experiments  with  Mme.  Kienes- 
BERGER,  however,  are  minutely  recorded.  I  brought  one  end 
of  a  long  wire,  from  a  room  in  which  an  assistant  was,  under 
double  doors  and  carpets,  into  the  dark  room,  and  placed  the 
sensitive  before  it  1  now  directed  the  assistant  to  lay  the 
negative  pole  of  a  five-bar  horse-shoe  on  the  other  end  of  the 
wire.  After  about  a  minute,  the  glow  of  the  wire  began  to 
increase,  and  it  became  gradually  brighter  till,  after  four  or 
five  minutes,  it  reached  its  maximum,  and  appeared  trans- 
parent. There  also  appeared  here  and  there  along  the  wire, 
single  bright  nebulous  points,  almost  like  sparks,  but  less 
vivid,  larger,  and  permanent.  Blowing  on  them  extinguished 
them  for  a  moment,  but  they  immediately  returned.  On  the 
point  of  the  wire  appeared  a  similar  blue  spot  of  light,  larger 
than  the  others,  and  not  so  easily  extinguished  by  blowing  on 
it.  When  the  opposite  pole  of  the  magnet  was  laid  on  the  end  of 
the  wire,  the  same  appearances  were  seen,  but  smaller  and 
duller.  They  correspond  entirely  to  those  observed  by  Mile. 
ZiNKEL,  only  they  were  feebler,  because  the  magnet  was 
smaller,  and  a  much  smaller  surface  of  wire  was  in  contact 
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with  it.     The  nebulous  spots  were  obviously  the  commence- 
ment of  the  luminous  veil,  appearing  here  and  there.    We 
shall  find  that  Mme.  Kienesberoer  also  saw  that  appearance 
ftdly  developed  in  another  experiment     With  Friedrich 
Weidlich  I  had  the  end  of  the  wire,  in  the  other  room,  coiled 
up  so  as  to  bring  a  larger  surfifiw^  in  contact  with  the  magnet, 
the  force  of  which  was  also  increased  by  induction  from  the 
coil.     He  saw  the  glow  of  the  wire  increase,  and  a  flame  eight 
inches  long,  rise  fit)m  its  end.     With  the  positive  pole  the 
flame  was  shorter,  broader,  and  more  turbid ;  all  in  corres- 
pondence with  the  other  observations  above  mentioned.    With 
Mme.  EiENESBERGER  I  laid  the  end  of  a  copper  wire,  not 
coiled,  on  the  nine-bar  magnet  in  the  dark  chamber.     At  the 
negative  pole  the  wire,  forty  inches  long,  became  brighter  in 
glow,  shining  all  round,  and  a  flame,  in  size,  form,  and  aspect, 
like  that  of  a  wax  candle,  small,  slender,  yellow  below,  blue 
above,  conical,  and  with  a  smoke  four  inches  high,  appeared 
at  the  point.     With  the  positive  pole  the  appearances  were 
similar,  only  feebler,  smaller,  and  less  luminous,  the  flame  red 
and  smoky.     The  succession  of  the  phenomena  in  arising  was 
slow,  as  before,  and  they  also  disappeared  slowly  when  the 
magnet  was  removed.     In  a  later  experiment  I  used  the 
coiled  up  wire,  as  with  Mile.  Zinkel,  only  making  the  pro- 
jecting portion  forty  inches  long.     When  the  coil  was  put  on 
the  northward  pole  of  the  magnet,  the  blue  flame  instantly 
sank,  and  only  a  small  residue  remained  playing  on  the  wire, 
which  to  all  appearance  had  absorbed  the  rest,  that  is,  had 
absorbed  the  force  that  caused  it.      The  glow  of  the  wire 
became  more  intense ;  it  soon  after  acquired  a  veil  of  luminous 
vapour  along  its  whole  length,  which  was  tranquil,  bluish,  and 
nearly  as  thick  as  a  finger.     At  last  a  flame,  four  inches  long, 
pJe  yellow  below,  blue  above,  rose  from  the  end,  and  over  it 
was  a  stream  of  fine  luminous  vapour.     On  removing  the  wire 
from  the  negative  pole,  the  wire  soon  lost  its  increased  light 
and  its  flame,  while  the  flame  of  the  pole  blazed  up,  every 
thing  returning  to  the  former  state.     With  the  coil  on  the 
southward  pole  the  results  were  similar.     The  red  flame  was 
instantly  absorbed  by  the  wire,  the  natural  pale  glow  of  the 
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wire  became  dark  red ;  a  bright  red  luminous  veil  appeared 
over  its  sur&tce,  0.6  of  an  inch  thick,  and  at  last  a  flame  of 
two  inches  broke  from  the  point,  red  below,  yellow  above, 
pointed,  and  ending  in  a  thick  dull  smoke  which  rose  from  it. 
486.  These  experiments,  to  which,  if  it  were  necess^y,  I 
could  add  many  similar  ones,  which  entirely  confirm  them, 
teach  us  with  consbtency  and  gradually  increasing  cleame^, 
that  the  conduction  ofodyle  through  other  bodies j  which  we  have 
learned,  in  the  seventh  treatise,  to  recognise  by  its  eflFects  on 
the  sense  of  touch  in  sensitive  persons,  is  also  accompanied  by 
corresponding  luminous  phenomena  ;  that  as  the  force,  which 
the  magnet  emits,  and  with  which  it  saturates  all  other  bodies, 
so  also  the  flames  proceeding  from  it,  may  be  absorbed  by 
other  substances,  and  again  poured  out  by  them,  exactly  as 
from  the  magnet  itself.  The  odyle,  or  its  essence,  or  its  sub- 
stratum, therefore,  when  transferred,  carries  with  it  not  only 
its  power  of  acting  on  the  animal  nerve,  bv^  also  its  property  of 
emitting  light  into  other  solid  media  ;  its  glowy  its  flames^  its 
smoTcCj  with  their  fluidity  and  mobilityy  their  light  and  their 
colours  /  and,  as  we  already  know,  their  power  of  exciting  the 
peculiar  sensations  of  coolness,  warmth,  oppression,  and  re- 
freshing lightness. 

487.  A  retrospect  of  the  contents  of  the  present  section 
tells  us, 

a.  The  luminous  emanations  from  the  magnet,  the  glow  and 
the  flame,  are  strongest,  largest,  and  brightest  in  highly  rare- 
fied air,  and  would  probably,  in  vacuo,  become  even  a  little 
more  intense. 

6.  That  the  odylic  smoke,  in  its  greatest  intensity,  seems 
to  be  connected  with  a  certain  definite  density  of  the  air,  on 
either  side  of  which  it  diminishes. 

c.  That  the  ordinary  atmospheric  pressure  considerably 
lowers  the  intensity  of  the  odylic  luminous  phenomena. 

d.  That  the  density  of  water  so  much  limits  the  develope- 
ment  of  the  odylic  flame  as  almost  to  destroy  it  entirely,  with- 
out, however,  affecting  the  odylic  glow. 

e.  That  the  density  of  solid  bodies,  such  as  glass,  absorbs 
and  to  a  certain  extent  retains  and  gives  out  odylic  light; 
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while  others,  such  as  metals,  especially  in  the  form  of  wire, 
along  their  surface,  but  especially  at  their  points,  easily  pour 
forth  the  absorbed  odyle  in  the  form  of  light  and  flames. 

/  In  a  word,  that  odylic  light  is  differmtty  affected  hy  dijfe-* 
rent  media. 

488.  As  far  as  we  have  hitherto  penetrated  into  the  sub- 
ject, it  appears  in  some  degree  probable,  that  odylic  smoke  is 
odylisedaivj  exactly  as  what  is  called  magnetised  water  is 
odylised  vHUer,  that  is,  air  and  water  charged  with  odyle.  For 
water  also,  when  odylised,  whether  by  the  magnet,  by  crystals, 
by  the  hand,  or  by  chemical  action,  acqtiires  the  odylic  glow, 
and  becomes  visible  in  the  dark,  where  it  was  before  invisible, 
exactly  as  odylised  metals  acquire  the  glow,  or  exhibit  an  in- 
crease of  their  natural  feebler  glow,  when  odylised  in  the  same 
way. 

THE  COLOURS  OP  ODYLIC  LIGHT. 

489.  The  character  and  succession  of  the  colours  exhibited 
by  the  different  forms  of  odylic  light,  when  closely  studied, 
becomes  a  highly  important  branch  of  the  subject.  From  my 
further  researches  it  appears  to  be,  not,  as  it  seemed  at  the 
beginning,  accidental  and  irregular,  but  subject  to  very  regu- 
lar physical  laws;  and  thus  its  intensity,  its  tints  and  its 
shades,  serve  as  a  kind  of  measure,  or  means  of  estimating,  on 
the  one  hand  the  polar  quality  and  the  strength  of  the  odylic 
emanations,  on  the  other  for  the  degree  of  sensitiveness  in  the 
observer.  This  investigation  also  leads,  or  promises  to  lead, 
to  most  interesting  disclosures  in  regard  to  magnetism  proper, 
and  its  internal  distribution. — Odylic  light,  in  the  lowest 
degree,  appears  on  the  magnet  in  the  form  of  a  feeble  grey, 
that  is,  colourless  nebula,  only  visible  after  the  observer  has 
been  for  hours  in  absolute  darkness,  and  of  the  reality  of  which 
he  can  only  convince  himseK  when  the  magnet  emitting  it  is 
slowly  moved  to  and  fro.  Thus  M.  Eduard  Huetter,  in  a 
pocket  horse-shoe  magnet  of  great  intensity,  saw  the  gleam  of 
light  from  the  northward  pole  so  feebly  grey  in  the  blackness 
of  the  deepest  night,  that  for  a  moment  he  doubted  whether 
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what  he  saw  were  a  reality,  or  the  effect  of  self-deceptiotL 
But  when  the  magnet  was  moved  about,  he  saw  the  grey  ne- 
bnla  moving  also,  and  then  satisfied  himself  of  the  aecoracjr  of 
his  observation.  He  is  perfi^^j  healthy  in  all  respects.  The 
same  thing  often  occurred  with  many  of  the  less  acutely  sensi- 
tive, when  commencing  experiments  with  them  before  they 
had  been  long  enough  in  the  dark ;  as  with  the  healthy  sensi- 
tives, Baroness  von  Natorp,  Mme.  Fenzl,  M.  Tibka,  M. 
KOTSCHT,  M.  ScHUH,  M.  Delhez,  and  many  others.  I  omit 
adducing  more  examples,  as  we  have  already,  on  previous  oc- 
casions, become  familiar  with  this  phenomenon. 

490.  This  feeble  dawn  of  grey  light,  at  first  only  visible 
over  the  northward  pole,  becomes  stronger  as  the  intensity  of 
the  odyle  rises  in  the  scale.  It  first  becomes  more  distinctly 
visible,  and  then  by  degrees  denser,  more  like  vapour,  and 
more  concrete.  It  next  appears,  in  the  nebulous  form,  on  the 
southward  pole ;  and  now  on  both  poles  it  increases  in  lumi- 
nousness  and  in  density,  till  it  resembles  luminous  smoke. 

491.  Then  comes  a  point,  when  colour  begins  to  appear,  at 
first  dull,  and  only  slightly  tinging  the  general  grey.  Mme. 
Fenzl  saw  over  die  electro-magnet  only  nebulous  masses  of 
light ;  but  that  over  the  negative  pole,  compared  with  that 
over  the  positive  pole,  was  more  of  a  bluish  grey,  while  the 
other  had  a  yellowish  grey  colour.  Prof.  Endlicher  saw 
the  same  in  several  horse-shoes.  This  is  the  very  beginning 
of  the  perception  of  colour.  Proceeding  higher  in  the  scale 
of  objective  intensity  (or  of  subjective  sensitiveness),  the  part 
of  the  smoke  nearest  the  steel  acquires  the  aspect  of  flame, 
the  upper  part  remaining  smoky.  M.  Sebastian  Zinkel 
(aged  77),  saw  on  the  northward  pole  of  a  single  bar  horse- 
shoe a  bluish  light  rising,  to  which  he  was  doubtful  whether 
to  apply  the  term  flame  or  smoke ;  on  the  opposite  pole  he 
saw  a  similar,  but  smaller  and  smoky  emanation  of  light 
The  smoke  is  always  thickest  at  the  point  of  the  flame,  and 
decreases  fiirther  off,  passing  gradually  into  vapour  and  ne- 
bula, thus  becoming  constantly  feebler  and  more  delicate  till  it 
is  lost  at  its  upper  extremity.  The  flame  below  now  acquires 
more  colour..    It  is  first  noticed,  when  the  poles  are  pointed 
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upwards,  in  the  northward  flame,  that  its  grey  becomes  yel- 
lowish or  bluish,  and  passes  gradually  through  greyish  blue 
into  yellow  or  blue.  The  southward  pole  often  exhibits  only 
smoke,  long  aft;er  the  northward  pole  has  a  blue  flame.  At 
last  the  southward  smoke  passes  also  into  flame  below ;  the 
grey  tends  to  whitish  grey,  then  to  yellowish  grey,  and  rises 
through  yellow  and  orange  to  red.  The  smoke  above  it  is  now 
very  dense,  rising  in  heavy  masses,  in  which  at  last  scattered 
scintillations,  like  fire-flies,  are  seen.  (If  the  poles  point 
downwards,  the  appearances  are  difierent ;  I  shall  very  soon 
speak  of  these  changes.)  The  red  flame  of  the  positive  pole, 
although  later  in  appearing,  has  yet  the  greatest  intensity  of 
light.  The  blue  negative  flame  shines  more  feebly,  and  where 
both  appear  in  close  proximity,  and  of  nearly  the  same  size, 
the  blue  flame  is  always  the  less  luminous,  the  yellowish  red 
or  red  flame  the  brightest.  When  this  appears  reversed,  as 
in  horse-shoe  magnets  it  generally  does,  it  is  simply  because, 
in  our  latitude  of  48°  N.  (and  still  more  in  that  of  London  or 
Edinburgh,  W.  G.)  the  northward  flame  is  larger  than  the 
southward,  and  therefore  appears  relatively  more  luminous. — 
The  succession  of  apjpearances  just  described  was  seen,  in  all 
its  stages,  by  the  delicate  sensitives,  such  as  Mme.  Kienes- 
BERGEB,  MUes.  Winter,  Dorfee,  Kynast,  Weigand,  Keue- 
GER,  Mile.  VON  Weigelberg,  Mme.  Johanna  Anschuetz, 
Friedrich  Weidlich,  and  others ;  and  by  the  healthy  sen- 
sitives, M.  Pauer,  M.  Anschuetz,  M.  Tirka,  M.  Schuh, 
M.  KoTSCHY,  M.  Rare,  DrNiED,  Stephan  Kollar,  Baron 
VON  Qberlaender,  Johann  Klaiber,  Mile.  Pauer,  Prof. 
Enbucher,  MUe.  Ernestine  Anschuetz,  Baroness  von  Na- 
torp,  Mme.  Fbnzl,  Baroness  von  Tessedik,  Mme.  von 
Varady,  Mme.  von  Peichich-Zimanyi,  Mme.  Bauer, 
Baroness  von  Augubtin,  and  many  others.  It  would  be 
superfluous  to  enter  on  the  individual  details  of  these  very  ob- 
vious phenomena,  which  may  easily  be  observed  and  con- 
firmed by  means  of  any  sensitive  person,  and  which  I  have 
everywhere  mentioned  as  opportunity  occurred. 

491.  b.  That  in  proceeding  ftirther,  these  two  primary 
odylic  colours  became  associated  with  others,  namely,  with 
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green,  (grange,  and  violet,  producing  a  variegated,  and  appa- 
rently confused  plaj  of  colour  on  the  odjUc  flame,  I  have 
already  mentioned,  on  the  authority  of  Miles.  Nowotht, 
Reichel,  Stubmann,  Atzmannsdorfeb,  and  Maix, — ^Prof. 
Endlicher  saw  in  the  flames  over  a  strong  electro-magnet, 
an  irregular  mixture  of  different  colours,  playing  about  The 
same  appearance  was  described  by  Baroness  von  AuGUsmr, 
by  Mme.  Eienesbebgeb,  Stephan  Eollab,  Mme.  von  Va- 
BADY,  Fbiedbich  Weidlich,  Dr.  Nied,  MUee.  Winteb, 
61BTLEB,  Zinkel,  and  others.  The  last  named  saw  it  very 
often  both  in  horse-shoe  and  bar  magnets.  It  attracts  the  at- 
tention of  all  highly  sensitive  observers  in  the  very  first  trials 
with  odylic  light,  and  tjiey  always  express  lively  astonishment, 
satisfaction,  and  delight  at  the  spectacle.  Ceteris  paribus j  it 
was  best  seen  in  highly  rarefied  air.  Mile.  Atzmannsdobfeb, 
for  example,  saw  the  variegated  play  of  colours  over  a  horse- 
shoe, which  was  hardly  seen  by  her  when  it  was  in  the  open 
air,  become  brighter  and  more  intense  in  its  rainbow  hues 
with  every  stroke  of  the  piston. 

492.  But  there  is  a  still  higher  degree  of  these  luminous 
phenomena,  which  deserves  the  most  exact  detail  of  the  ex- 
periments, and  of  the  various  peculiarities  connected  with  it 
This  is  a  perfectly  regular  Iris  or  rainbow^  the  occurrence  of 
which  astonished  me,  and  will  astonish  every  one,  who  may 
take  the  trouble  to  investigate  these  very  remarkable  pheno- 
mena. The  variegated  play  of  moving  colours,  when  all  things 
combine  to  permit  its  tranquil  developement,  arranges  itself  in 
determinate  forms,  and  follows  fixed  laws.  Even  in  1844, 
Mile.  Reichel  had  told  me,  that  the  magnetic  flame  often 
looked  like  a  rainbow.  I  paid  no  attention  to  this,  supposing 
that  she  understood  by  rainbow  merely  the  play  of  various 
colours  in  the  motion  of  the  flame,  as  we  are  accustomed  to 
see  it  in  electrical  light,  in  the  sparks  and  luminous  bundles 
of  rays.  But  the  statements  of  Mile.  Reichel  have  always 
proved  accurate  in  the  end.*    Besides  her,  Fbiedbich  Weid- 

*  Atisau  leoteur  for  the  gentlemen  of  the  self-etyled  committee,  so  often  ftl- 
loded  to.  It  oocun  to  me,  that  I  may  take  this  opportunity  of  giring,  and  that 
It  may  not  be  quite  superfluous  to  give,  to  such  readers  as  are  not  likely  to  ae^ 
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LICH  distincdj  stated,  that  when  the  air  was  tranquil,  and 
the  flame  not  agitated  by  the  breath  of  those  who  were  near 
it,  so  as  to  mix  up  its  different  parts,  its  colours  arranged 
themselves  in  a  regular  Iris.     He  gave  me  a  general  account 

the  journal  in  which  their  protocol  (under  an  assumed  title)  appears,  a  smaU 
specimen  of  that  production,  directed  as  it  is  against  my  researches.  At  page 
50,  for  example,  occurs  the  following  passage.  **  [Dr.  von  Eisenstein  led  her, 
(Mile.  Rbichbl)  in  this  state  (the  supposed  magnetic  sleep)  into  a  large  room, 
where  he  made  her  sit  down  on  a  sofa,  and  tried',  by  passes  wiUi  his  hands,  and  with 
four  bar^magnets,  to  raise  her  state  to  that  of  clairvoyance, and,  at  t^e  same  time, 
to  destroy  the  influence  of  the  sun  upon  her,  and  give  the  preponderance  to  the 
magnets.  When  he  brought  the  magnets  into  the  region  of  the  heart,  and  Mile. 
Rbichbl,  as  if  involuntarily,  shuddered,  (or  was  affected  with  slight  spasm,)  he 
exclaimed — **  Aha  I  here,  then,  resides  thb  filthy  sun  1 1  thou  hast  him  in  thy 
heart !  Wait  a  moment ;  I  shall  soon  expel  him'* — and  now  he  made  spiral 
tours  near  the  heart  with  considerable  energy. — The  same  scene  followed  when 
he  magnetised  her  over  the  back,  and  on  the  pit  of  the  stomach.  The  sun  was 
remorselessly  pursued,  and  driven  out  of  every  lurking-place.  At  one  of  these 
operations,  Mile.  Rbichel  sprang  up,  and  struck  at  her  magnetiser,  who  forced 
her  down  on  her  seat,  and  magnetised  her  lips  with  circular  tours.  When  she 
offered  to  resist  this,  and  put  her  hands  before  her  face,  he  removed  them,  and 
reproached  her  **  because  she  would  not  kiss  the  magnet,  her  benefactor  which 
cured  her.  The  abominable  sun  must  be  driven  away  from  her  lips,  and  its 
place  taken  by  the  magnet,  &c.'*]  On  turning  the  leaf,  we  find  the  account  of 
an  experiment,  in  which,  in  a  room  by  day-light,  Mile.  Reichel  was  expected 
to  see  magnetic  flames  on  the  magnets  presented  to  her,  and,  in  addition  to 
this,  her  eyes  were  bandaged  with  handkerchiefs  !  This  ends  with  the  follow- 
ing words  : — ["  Dr.  von  Eisenstein,  who  conducted  the  experiment,  gave  us 
no  explanation  of  its  tendency.  Baron  von  Reichbnbach  always  made  his 
experiments  on  the  luminous  emanations  from  magnets  in  darkened  rooms,  and 
found  that  they  were  seen  the  more  distinctly,  the  more  perfect  was  the  dark- 
ness. Why  Dr.  von  Eisenstein  tried  this  experiment  in  a  room  brightly  illu- 
minated by  reflected  daylight,  why  he  chose  the  time  when  her  eyes  were  blind- 
folded ;  whether  he  wished  to  test  her  power  of  divination,  or  whether  he 
wished  to  prove  something  else,  we  know  not.  He  gave  us  no  exphination  of 
the  experiment  just  described.'*]  Similar  drivelling  b  not'unfrequently  met 
with  in  ^e  course  of  the  report  Who  would  have  t^e  patience  to  wade  through 
200  pages  of  it  l—R. 

I  have  waded  through  it,  and  experienced  nothing  short  of  disgust  in  doing  so. 
Dr.  VON  Eis  BNSTBiN  would  indeed  find  it  difficult  to  explain  his  most  absurd  expe- 
riment, which  could  not,  by  any  possibility,  have  any  bearing  on  the  researches  of 
the  author,  inasmuch  as  he  had  expressly  declared  that  he  avoided  making  expe- 
riments on  persons  in  the  magnetic  sleep.  But  even  if  he  had  made  experiments 
on  persons  in  that  state,  it  is  inconceivable  how  a  man  of  ordinary  education 
could  imagine  that  such  experiments  as  those  of  Dr.  £.  could  prove  any  thing, 
or  how  he  could  make  them  in  the  manner  described  in  the  report — W.  G. 
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of  the  order  of  the  colours,  and  of  their  relative  extent.  He 
saw  them  best  in  a  three-bar  horsenshoe  of  high  magnetic  in- 
tensity.— Then  came  Baron  von  Oberlaendeb,  who  saw  a 
regolar  Iris  over  the  same  magnet — Dr.  Nied  also  saw  it,  but 
with  intermissions. — MUe.  Atzmanksdobfer  often  described 
the  beauty  of  the  rainbow  which  she  saw  over  magnets  of 
every  form. — Mme.  Baueb  gave  me  the  most  lively  descrip- 
tions of  the  rainbow-like  stratification  of  the  colours,  of  which 
red  was  always  lowest,  then  yellow,  green,  &c.  followed  in 
ascending  order. 

493.  One  experiment  made  with  Mile.  Zinkel  may  serve 
as  a  specimen  of  the  whole.  When  in  her  ordinary  state  of 
good  health,  she  usually  saw  the  polar  flames  of  the  nine-bar 
horse-shoe  simply  blue  and  red.  But  during  the  catamenia, 
she  saw  them  not  only  larger,  but  both  assuming  the  form  of 
an  Iris,  hlue  predomincUing  at  the  negative,  red  at  the  positive 
pole.  This  was  when  the  poles  were  upwards,  and  conform- 
ably placed  in  the  meridian.  But  when  I  turned  boA  poles 
towards  the  north,  laying  the  magnet  in  the  meridian,  the  Iris 
disappeared  fix)m  the  southward  or  positive  pole,  leaving  only 
a  bluish  greyish  red  flame,  while  the  rainbow  on  the  negative 
pole  increased  to  twice  its  former  size,  and  reached  20  inches 
in  length.  With  both  poles  towards  the  south,  the  reverse 
took  place,  the  northward  pole  lost  its  Iris,  retaining  onjy  a 
dull  reddish  greyish  blue  flame,  while  the  southward  pole 
exhibited  a  beautiful  Iris,  nearly  20  inches  long. 

494.  Even  the  magnetism  of  die  earth  sufficed  to  produce  the 
Iris,  visible  to  highly  sensitive  persons.  Mme.  Kienesbeboeb 
saw,  during  the  catamenia,  an  unmagnetic  soft  iron  bar 
twenty-four  inches  long,  lying  in  the  meridian,  pour  out  a 
blue  flame  on  the  north  end,  a  red  on  the  south.  But  the 
former  was  only  blue  in  general ;  for  besides  that  colour  she 
saw  all  the  other  rainbow  colours,  into  which  the  flame 
divided  itself,  although  they  had  less  intensity  of  light. 
They  were  stratified  horizontally,  reddish  below,  then  yellow, 
then  green,  and  above,  predominating  blue  with  violet. 

495.  But  this  phenomenon  was  exhibited  in  greater  beauty 
and  purity  on  electro-magnets.     Here  I  was  not  only  able  to 
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intensify  the  light  and  render  it  more  distinctly  visible,  but  I 
had  also  the  advantage  of  using  only  a  single  horse-shoe  bar, 
and  thus  avoiding  the  various  disturbances  which  arise  &om 
the  mutual  action  of  the  individual  bars  of  a  strong  compound 
horse-shoe.  When  I  had  produced  on  such  a  bar,  by  means  of 
a  Smee's  arrangement  of  one-seventh  of  a  square  foot,  a  flame 
of  a  hand  in  height,  it  was  Mme.  Kienesbebqer  who  first 
told  me,  that  the  negative  flame  was  not  blue  only,  })\itt/ellow 
and  blue,  the  former  nearest  the  magnetic  pole,  the  latter  hort- 
zontaUy  stratified  over  it,  passing  above  into  grey  vapour.  At 
the  positive  pole  she  saw  only  red  flame,  with  copious  smoke. 
I  now  added  a  second  Smee's  pair,  of  one  square  foot.  The 
flame  became  more  than  thrice  its  former  size,  rising  on  the 
negative  pole  to  nineteen  or  twenty  inches,  on  the  positive 
pole  to  eight  inches.  The  former  now  exhibited  the  interest- 
appearance  of  a  perfect  Iris.  Close  to  the  pole,  which 
stood  vertically,  appeared  a  red  stratum,  next  to  that  a  stratum 
of  orange,  then  one  of  yellow,  then  one  of  green,  one  of  light 
blue,  one  of  dark  blue,  and  lastly,  one  of  violet  blue,  above 
which  rose  a  grey  vapour.  At  the  same  time,  the  positive  pole 
exhibited  close  to  the  iron  a  blood-red  stratum,  then  light 
red,  and  above  this,  orange,  from  which  a  thick  heavy  turbid 
smoke  rose  to  the  ceiling.  She  described  the  appearance  as 
onp  of  extraordinary  delicacy  and  splendour,  and  waa  filled 
with  the  same  delight  and  astonishment  as  all  the  preceding 
observers  of  similar  appearances  on  permanent  magnets.  The 
intensity  of  the  colours  was  greater  than  in  any  permanent 
magnets.  Some  weeks  later,  I  made  the  same  experiments 
with  Mile.  ZiNKEL.  She  described  the  appearances  in  the 
same  way  as  Mme.  Kienesbebger,  being  about  equaUy 
sensitive,  and  added,  that  each  coloured  stratum  was  not 
uniform,  but  subdivided  into  smaller  strata  of  different  shades 
of  colour,  so  that  the  whole  Iris  had  the  appearance  of  a  great 
number  of  coloured  bands  overlying  each  other.  Beyond  the 
violet  she  observed  a  narrow  streak  of  pure  redy  in  which  the 
violet  ended,  after  becoming  gradually  redder,  and  which 
passed  above  into  the  smoke.  She  even  saw  the  Iris  with  the 
small  pair  of  one-seventh  of  a  square  foot ;  but  the  colours 
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were  dull  and  indistinct,  so  that  she  could  not  with  certainty- 
name  them.  Thus  she  thought  she  saw  pale  blue  between 
yellow  and  green ;  but  when  I  added  a  battery  of  six  pairs,  all 
the  colours  became  incomparably  brighter  and  purer,  and  the 
supposed  blue  was  found  to  be  a  transition  colour  from  pale 
yellow  to  pale  green.  In  order,  therefore,  that  this  experi- 
ment should  succeed,  it  must  be  made  with  large  electro- 
magnets. Mine  has  limbs  a  foot  in  length,  and  is  about 
one  and  a  quarter  inch  thick.  These  experiments  were 
repeated,  three  months  later,  with  the  same  results.  Some 
months  later  still,  I  used  a  battery  of  two  and  a  half  square 
feet  The  Iris  was  splendidly  developed,  with  smoke  which 
rose  to  and  illuminated  the  ceiling.  The  appearances  on  the 
negative  pole  were  again  the  same,  only  larger  and  brighter ; 
but  the  Iris  was  also  more  brightly  developed  at  the  positive 
pole ;  to  its  former  red  and  yellow  colours  was  now  added 
blue.  By  a  further  increase  of  power  in  the  electro-magnet, 
the  green  and  violet  would  no  doubt  also  be  brought  out 
This  experiment  also  was  repeated  after  some  months. 

496.  The  young  Kollar  also  saw  the  rainbow  colours  of 
the  flame  on  the  electro-magnet  As  he  had  not  the  least 
idea  of  what  was  to  happen  when  I  made  strong  batteries  act 
on  the  horse-shoe,  he  was  much  astounded  by  the  succession 
of  the  phenomena,  from  the  glow  to  the  Iris,  and  their  growth 
to  a  flame  of  twenty  inches  in  height,  variegated  in  colour, 
and  rolling  clouds  of  smoke  up  to  the  ceiling. 

497.  Professor  Endlichee  saw  no  regular  Iris  arrange 
itself  over  the  electro-magnet;  for  which,  in  this  particular 
experiment,  there  was  perhaps  neither  time  nor  leisure  (that 
is,  to  secure  perfect  stillness  of  the  air. — W.  G.) ;  but  he 
recognised  different  colours  in  the  flame.  Below,  where  red 
lies,  he  only  saw  a  dark  and  doubtful  colour ;  above  fliis, 
yellow ;  then  green,  and  lastly,  above,  blue  mixed  with  violet 
They  were  unsteady ;  but  yet,  like  the  others,  he  saw  the  rain- 
bow colours  in  their  order,  although  less  perfectly  developed. 

498.  Mile.  Glaser  saw,  on  the  same  electro-magnet, 
excited  by  two  Smee's  batteries,  a  flame  five  feet  high  over 
the  negative  pole,  and  one  of  half  that  height  on  the  positive 
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pole.  The  smoke  rose  to  the  ceiling ;  but  both  flames  again 
showed  the  beautiful  Iris,  the  negative  having  all  the  colours, 
blue  predominating,  vnth  a  narrow  streak  of  red  above  the  blue 
at  the  top,  ending  in  smoke,  the  positive  exhibiting  only  red 
and  yellow,  the  latter  passing  into  thick  smoke. 

The  chlorotic  girl,  Akka  Hetmanek,  saw  on  the  electr«H 
magnet  a  flame  larger  than  that  of  the  nine-bar  hoiBe-«hoe, 
and  next  to  the  negative  pole  red,  then  the  sedai  ^  colours 
up  to  blue  and  bluish  red,  passing  into  smoke  i^to  the  ceiling. 

499.  Mme.  Baueb,  in  the  pregmat  fltate,  described  still 
more  vividly  than  the  otboai^  ^flie  appearance  on  the  large 
electro-magnet  Befi»e  tbe  current  passed  through  it,  she 
tsw  only  the  whitish  glow  of  all  iron.  But  as  soon  as  I 
connected  the  wires  with  the  thick  coil,  the  flames  appeared 
at  first  small,  growing  gradually  to  half  the  height  of  the 
room,  and  ending  in  smoke,  which  rolled  along  the  ceiling. 
(The  two  batteries  were  not  even  in  good  order,  and  acted  but 
feebly.)  Blue  predominated  at  the  northward,  red  at  the 
southward  pole.  But  still  the  flames  arranged  themselves 
into  a  most  beautiful  Iris  on  each  pole.  Kainbow  colours  also 
appeared  on  other  parts  of  the  apparatus,  on  the  limbs  of  the 
horse-shoe,  the  voltaic  plates,  &c.  I  shall  return  to  this  in 
its  proper  place. 

^9.  b.  I  placed  at  different  times  a  seven-bar  horse-shoe, 
the  poles  upwards,  in  the  vicinity  of  the  conductor  of  the 
machine,  and  showed  it  to  MUe.  Zinkel.  She  saw  the  usual 
blue  and  red  flames.  But  as  soon  as  the  conductor  was 
electrified,  the  flames  not  only  increased  m  the  electrical  atmo- 
gpherey  both  in  size  and  brightness,  but  formed  an  Iris,  blue 
only  predominating  at  the  negative,  red  at  the  positive  pole, 
but  mixed  with  all  the  other  colours.  The  upper  part  of  the 
northward  flame  was  the  brightest  of  all ;  the  dullest  was  the 
lower  part  of  the  red. 

500.  In  all  these  cases  the  Iris  was  horizontally  stratified ; 
the  red  toas  always  lotoesty  the  violet  blue  at  the  top.  This  rela- 
tion to  terrestrial  magnetism  must  be  borne  in  mind.  In  the 
first  few  minutes  of  the  developement  of  the  colours,  they 
move  unsteadily  through  each  other,  but  gradually  arrange 
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themflelves  to  a  floating  Iris.  This  takes  place  with  aingnlar 
slowness,  generally  requiring,  for  the  complete  developement 
of  the  Iris,  four,  five,  or  six  minutes. 

501.  From  the  above  observations  it  appears,  thcUtheotfyUc 
fiamea  on  both  poles  do  not  consist  of  blue  and  red  alonSy  hut  of 
an  Iris  on  each  side^  in  which  blue  predominates  on  the  negcttive^ 
red  on  the  positive  side.  The  Iris  becomes  visible  where  mag- 
netism and  odyle  possess  a  certain  intensity,  and  is  invisible, 
that  is,  it  is  confined  to  the  prevalent  colour,  when  that  inten- 
sity is  low,  or  the  sensitiveness  of  the  observer  is  less  acute. 

502.  But  besides  this  simple  Iris,  we  have  to  consider  a 
complex  kind  of  compound  Iris. 

There  had  occurred,  as  has  been  formerly  alluded  to,  a  cer- 
tain variableness  of  the  colours  of  odylic  lighty  which  often 
threatened  to  introduce  confusion  into  the  results.  This  in- 
duced me  to  undertake  a  long  special  investigation  of  the 
point,  consisting  of  numberless  experiments  made  with  the 
utmost  attention,  and  from  which  I  endeavoured  to  deduce 
the  laws  regulating  the  phenomenon.  I  shall  here  detail  the 
most  essential  parts  of  this  investigation. 

503.  A  magnetic  bar,  with  the  poles  in  the  line  of  dip  or 
inclination,  always  emitted  colours  diflFerent  from  those  seen 
when  it  lay  horizontally  in  that  of  the  meridian ;  and  when 
a  northward  pole  was  turned  towards  north  or  towards  south, 
its  flame  was  at  one  time  more  blue,  at  another  more  red  and 
grey.  Another  uncertainty  consisted  in  this,  that  when  I 
placed  a  northward  pole  vertically  upwards,  the  observers 
generally  described  the  flame  as  bright  blue,  but  sometimes 
as  grey,  occasionally  even  yellow,  with  other  similar  incon- 
gruities. 

504.  To  reach  the  cause  of  all  this,  I  began  by  supposing 
the  possibility  of  subfective  variations  in  perceptive  povser,  I 
placed  a  two  feet  bcur-magnet  vertically,  the  northward  pole 
upwards.  If  feebly  magnetic.  Mile.  Zinkel,  when  looking 
at  it  from  a  distance  of  eight  inches,  saw  the  flame  of  a  turbid 
and  doubtftd  greyish  yellow.  I  made  her  try  the  distance  at 
which  its  colour  was  most  distinct,  and  its  form  best  defined, 
which,  in  every  experiment  with  her,  was  from  seventeen  to 
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twenty  inches.  It  then  appeared  pure  yellow.  At  a  still 
greater  distance  it  again  became  indistinct,  tinged  with  light 
grey,  not  unlike  light  blue ;  still  further  off  it  became  une- 
quivocally grey,  which  became  at  greater  distances  duller, 
difficult  to  see,  and  at  forty  inches  or  more  it  nearly  disap- 
peared. 

505.  Mile.  Pauer,  in  repeating  this  experiment,  saw  the 
same  appearances,  except  that  in  her  case  the  distance  of 
clearest  vision  for  the  yellow  flame  was  only  about  eight 
inches.  As  soon  as  she  removed  further,  it  became  bluish. 
Now  Mile.  Pauer  is  short-sighted.  This  peculiarity  had 
therefore  an  influence  on  her  perception  of  odylic  light,  and  it 
was  thus  proved  how  much  the  apparent  variation  of  colour  at 
different  distances  depends  on  subjective  causes. 

506.  Similar  observations  made  with  Mile.  Zinkel  at 
different  times,  and  in  all  different  directions,  in  the  same 
way,  yielded  proof  that  there  is  only  one  fixed  distance,  differ- 
ing for  each  individual,  at  which  the  colour  of  the  odylic 
flame  is  pure  and  distinctly  visible ;  but  that  at  this  distance  it 
remains  constant  Jbr  the  same  individxialj  and  does  not  vary  at 
all;  whereas y  at  other  distances ,  less  or  greater y  it  exhibits  dif- 
ferent shadesy  being  dull  yellow  at  small,  bluish-grey  and  grey 
at  greater  distances.  In  order,  therefore,  to  obtain  immixed 
results,  we  must  always  attend  to  the  proper  distance  for  the 
eye  of  each  observer. 

607.  In  fact  I  had  sometimes,  before  I  had  been  led  to 
make  the  last-mentioned  investigation,  found  myself  in  no 
small  perplexity,  since  one  observation  had  yielded  an  azure 
blue  colour,  while  another,  apparently  made  under  precisely 
similar  circumstances,  had  given  a  grey  or  a  yellow  colour  of 
the  odylic  flame.  As  long  as  we  do  not  see  our  way  out  of 
such  a  confusion,  the  researches,  in  which  we  cannot  perceive 
the  phenomena  with  our  own  senses,  but  must  obtain  them 
by  asking  questions  of  another  person  unacquainted  with  the 
subject,  and  this  in  the  dark,  become  not  unfrequently  weari- 
some and  exhausting  to  a  degree  that  is  indescribable,  and 
occasionally  it  required  all  the  charm  of  so  interesting  a  sub- 
ject to  support  my  wavering  patience. 
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508.  Having  once  obtained  this  apparently  trifling  expla- 
nation, (the  absence  of  which,  however,  would  have  opposed 
an  invincible  obstacle  to  fiirther  progress,)  a  part  of  the  way 
was  smoothed,  and  I  began  an  extended  study  of  the  varia- 
tions of  the  colours  of  the  odylic  flames  from  the  objective  point 
of  view.  I  fixed  the  same  two-feet  bar-magnet  by  its  middle 
in  a  GuiDO's  support  of  wood  furnished  with  an  universal 
joint,  so  that  it  could  be  placed  in  any  direction.  I  placed  it 
longitudinally  in  the  magnetic  meridian,  and  at  first  conform- 
ably pointed  northwards,  then  in  the  line  of  the  magnetic 
inclination  of  Vienna,  at  an  angle  of  65**.  From  this  position 
I  caused  the  northward  pole  to  pass  through  the  whole  vertical 
circle  described  by  the  magnet  round  its  short  axis  in  the 
plane  of  the  meridian. 

I  did  this  in  the  dark  chamber  first  before  Mile.  Zinkel, 
who  looked  at  the  phenomena  from  the  west  Beginning 
firom  the  position  in  which  the  northward  pole  was  pointed 
vertically  downwards  at  0°,  she  saw  the  flame  pass  through 
the  following  series  of  colours : — 


At    25°  (in  the  inclination) 

„    45^  (rising  towards  north) 

„    67° 

„    90°  (horizontal) 

,,110° 

„  127° 


145^ 

163^ 
„  180°  (vertical,  —  M  pole  upwards) 
,,200^ 
„  226^ 
„  247^ 

„  270°  (horizontal) 
,,290° 
,,325° 
„  360°  (vertical,  —  M.  pole  downwards)  reddish,  whitish 

8^7 


pure  grey. 

a  narrow  red  streak. 

violet  blue. 

dark  blue. 

light  blue. 

dark  green. 

light  green. 

canary  yellow. 

bright  yellow. 

golden  yellow, 

orange. 

flame  red. 

red. 

deep  vivid  red. 

greyish  red. 
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Flame  nA. 


Sonth.     ^ 
Bed, 


^  NoHlt, 
DarkbLiid^ 


Deep  red. 


Grey  red  itreak. 


Grey  red. 


Grey. 

Reddish  white     Inclinatioii. 
grey. 

Below. 


For  the  sake  of  greater  distinctness,  I  represent  it  here 
graphically  in  Fig.  10,  in  which  the  radii  represent  the  nortli- 
ward  half  of  the  bar  in  sixteen  positions.  The  southward 
half  is  not  here  shown. 

609.  K  we  examine  the  colours  of  this  circle,  we  there  find 
a  new  Iris,  the  colours  of  which  are  arranged  in  a  circular 
form,  or  rather  follow  each  other  round  the  circumference. 

610.  It  is  veiy  remarkable  that  the  position  of  greatct^t 
magnetic  intensity,  namely,  that  of  the  inclination  at  an  angle 
of  65°  with  the  horizon  (in  Vienna),  is  precisely  that  in  whiih 
all  the  colours  disappear,  and  nothing  but  dark  grey  is  left. 
Does  this  grey  represent  white,  the  summation  of  all  colours, 
or  black,  the  absence  of  all  colour  ?  I  have  not  yet  been 
able  with  certainty  to  decide  this,  fiirther  researches  will  sooti 
aettle  the  point,  but  I  am  inclined  to  the  latter  opinion. 
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511.  It  is  further  remarkable,  that  the  colours  which  stand 
diametrically  opposite  to  one  another  are  not  complementeary 
colours.  For  here  we  find  opposite  blue,  not  yellow,  but  red, 
opposite  violet  blue,  not  green,  but  flame  red,  opposite  yellow, 
not  blue^  but  grey,  &c.  The  circle  appears  divided  into  sec- 
tors of  90®,  the  zero  of  which  must  be  placed  in  the  line  of 
magnetic  inclination.  Opposite  to  this  zero,  at  the  distance 
of  180**,  stands  golden  yellow ;  and  on  each  side  at  90**  fiom 
these  two  points,  we  find  red  and  blue  opposite  each  odier, 
that  is,  again,  180**  apart.  Under  the  magnetic  equator,  wh^e 
the  polar  line  or  meridian  and  the  inclination  coincide,  the 
direction  and  order  of  the  colours  would  be  different  I  hope 
to  see  the  time  when  some  one  may  try  these  experiments 
there,  which  cannot  be  difficult,  for  certainly  no  ship  ever 
crosses  the  line,  in  which  one  or  more  sensitive  persons  may 
not  be  found. 

512.  Another  peculiarity  appears  in  the  circumstance,  that 
the  observer  persisted  in  describing  a  narrow  streak  of  red  be- 
tween the  grey  of  the  northward  pole,  pointing  downwards  in 
the  line  of  inclination  and  the  violet  blue.  This  remarkable 
fact  had  occurred  in  former  experiments;  for  we  have  seen 
that  Mme.  Kienesbebo^b  often  spoke  of  a  narrow  red  streak 
above  the  blue  in  the  beautiful  Iris  of  the  electro-magnet, 
passing  into  the  grey  of  the  smoke.  Mile.  Glaseb,  Stephan 
KoLULB,  Mme.  Baueb,  and  Mile.  Paueb,  all  observed  the 
same  thing.  It  would  appear,  therefore,  that  from  the  blue  or 
the  violet,  the  red  is  again  developed  so  strongly  as  to  appear 
as  an  independent  red  at  the  other  (the  violet)  end  of  the  Iris ; 
and  consequently  red  closes  the  spectrum  at  both  ends,  at  least 
certainly  the  odylic  spectrum  or  Iris. 

513.  Those  colours  which  lie  in  the  lower  semicircle,  that  is, 
for  90^  on  each  side  of  the  inclination,  difer  strikingly  m  m- 
tensity  of  light  from  those  of  the  upper  half  or  90^  on  each  side 
of  the  golden  yellow.  The  upper  half,  occupying  the  space 
parallel  to  the  arc  a  c  b,  is  bright,  strongly  luminous,  lively, 
and  brilliant ;  the  lower  half  dull,  turbid,  and  feebly  luminous. 
The  greatest  intensity  of  light  lies  in  the  golden  yellow,  the 

greatest  darkness  in  the  grey  of  the  inclination.     We  might  call 
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the  upper  half  the  side  of  day  ^  the  lower  in  which  all  colours 
are  reited  and  loaded  with  grey,  the  side  of  night.  The  yellow ^ 
which  we  already  know  to  be  the  most  luminous  part  of  the 
spectrum,  representSy  therefore^  noorij  blue  and  red  the  morning 
and  evening  twilights^  grey  the  night.  The  earth  is  opposed  to 
the  heavens  in  its  action  on  odylic  flames.    §§  536,  356. 

514.  When  I  used,  instead  of  the  northward  pole,  the 
southward  pole  of  the  same  magnet,  I  prepared  myself  for  a 
great  difference  in  the  results.  But  my  expectation  was  not 
fulfilled.  In  the  general  result,  it  was  nearly  indifferent  which 
pole  was  made  to  revolve  in  the  vertical  circle  in  the  plane  of 
the  meridian.  There  were,  however,  some  trifling  modifica- 
tions. The  colours,  which  were  almost  precisely  the  same  fi-om 
both  poles  when  in  the  same  direction,  always  appeared  some- 
what later  when  the  southward  pole  moved  firom  the  down- 
ward position  in  the  inclination  towards  north,  and  so  on  round 
the  circle.  It  was  necessary  always  to  advance  the  pole  a  few 
degrees  further  than  in  the  case  of  the  northward  pole,  in  or- 
der to  obtain  the  announcement  of  the  same  colour  firom  the 
observer.  This  retardation  of  the  colours  on  the  southward 
pole  was  the  same  throughout  the  circle,  so  that  the  grey  of 
the  inclination  was  seen  in  a  position  of  the  bar  forming  a  less 
angle  with  the  horizon  than  that  which,  with  the  north  pole, 
gave  the  same  result,  an  angle,  as  above  stated,  of  65^,  being 
that  of  the  dip  in  Vienna.     See  §  534. 

515.  Moreover,  the  two  poles  each  again  divide  the  circle 
into  two  halves,  those  of  greater  and  less  purity  of  colour. 
From  the  inclination  hy  north  to  the  gold  yellow^  on  the  arc 
parallel  to  efd^  the  colours^  in  the  case  of  the  northward  pole^ 
were  purer  and  more  distinct^  but  from  golden  yellow  over  south 
ha/Jc  to  the  inclination^  they  were  less  pure,  less  distinct^  and  as 
it  were  veiled.  Exactly  the  reverse  occurred  with  the  southward 
pole.  From  the  inclination  northward^  over  the  same  arcj 
parallel  to  ef  d^  Mile.  ZiNKEL  described  the  colours  of  the 
southward  polar  flame  as  turbid  and  veiled ;  on  the  opposite 
half  they  were  pure  and  clear.  The  two  halves  of  this  pheno- 
menon passed  into  each  other  above,  in  the  golden  yellow, 
and  were  most  strongly  differentiated  in  the  line  between  the 

2c 
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terrestrial  poles.  It  is  obvious,  that  conformable  and  uncon- 
formable positions  of  the  poles  of  the  magnet  here  made  their 
influence  felt  as  they  had  always  done ;  and  that  the  north- 
ward pole,  exerting  its  fall  power  when  conformably  placed, 
was,  when  unconformably  situated,  that  is,  when  pointing  to 
the  south,  enfeebled  by  the  direct  opposition  of  terrestrial  mag- 
netism. The  red  flame  which  it  had  in  the  latter  position,  was 
therefore  turbid  and  veiled  by  an  admixture  of  blue,  belonging 
to  its  own  magnetic  polarity,  which  was  opposite  to  that  of 
the  earth  then  acting  on  it.  Hence  a  red,  which  was  some- 
times described  as  bluish  red,  sometimes  as  greyish  red.  The 
same  is  true  of  the  southward  pole,  in  the  reversed  position  and 
with  reversed  terms. 

516.  The  circular  Iris  is  therefore  twice  divided^  hy  eoctemal 
influenceSy  into  two  halves^  in  reference  to  intensity  of  light  and 
purity  (^colour.  In  one  case  this  division  is  that  of  a  horizon- 
taly  in  the  other  j  that  of  a  (nearly)  vertical  section.  In  the  one 
casBy  the  influence  of  terrestrial  polarity ^  in  the  other  iJiai  qf^ 
polarity  of  the  bar  itself  predominates. 

517.  The  odylic  flame,  in  any  one  position,  did  not  exhibit 
the  Iris,  but  always  appeared  to  Mile.  ZiNKBL  monochromatic. 
But  the  chief  part  of  these  experiments,  when  repeated  with 
Mme.  Bauer,  yielded  still  more  complete  results.  When  I 
showed  her  the  same  magnet  in  the  meridian,  and  held  as 
before  in  the  middle  by  the  moveable  arm  of  the  support,  she 
saw  flames  one-half  longer  than  MUe.  Zinkel  had  seen,  wid 
vwt  monochromaticy  but  always  in  the  form  of  an  Irisy  except  m 
the  indinationy  where  the  northward  pole  gave  out  only  a  dark 
colourless  grey.  On  moving  this  pole  upwards  towards  north, 
she  sawthe  flame  form  an  Iris,  first  dull,  then  graduallybrighter. 
But  within  this,  in  every  position,  one  of  the  various  colours 
always  exhibited  a  size,  a  strength,  and  an  intensity  of  light, 
such  as  to  predominate  over  all  the  others,  and  this  to  such  a 
degree,  that,  unless  examined  with  attention,  only  the  predo- 
minating colour  was  seen.  Without  reference  to  the  constant 
presence  of  this  Iris  in  the  flame,  she  gave  me  the  succession 
of  the  (predominating)  colours  as  follows  :  (compare  Fig.  10.) 
— First,  on  moving  the  pole  from  the  line  of  the  inclination  a 
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little  towards  north,  a  short  space  of  red,  soon  after  which  ap- 
peared violet  blue ;  and  then,  as  it  approached  nearer  to  ni>rtli 
and  reached  it,  dark  blue,  and  light  blue.  From  north  up- 
wards, various  shades  of  bluish  green,  sap  green,  and  canary 
yellow  appeared.  In  the  vertical  position  pure  yellow  appearc  d ; 
golden  yellow  was  diametrically  opposite  the  grey  of  the  in- 
clination. On  passing  towards  south,  red  appeared  in  the 
yellow,  increasing  through  orange  and  flame  red  till,  at  ^outli, 
red  appeared  nearly  pure,  with  a  trifling  tinge  of  blue.  Pro- 
ceeding farther,  grey  became  mixed  with  the  red,  the  former 
increasing  as  the  latter  diminished,  till  at  the  inclination  n^dj 
and  all  the  subordinate  tints  of  the  Iris  in  the  flame,  totally 
disappeared,  and  gave  place  to  the  pure  colourless  grey  from 
which  the  circle  had  been  commenced.  All  this  exactly  sirrces 
with  the  account  given  by  Mile.  Zinkel.  The  only  diifurence 
lies  in  this,  that  Mile.  Zinkel  saw,  in  all  positions,  only  <  >ne 
colour,  Mme.  Bauer  a  prevailing  colour,  accompanied  by  alt 
the  other  colours  in  subordinate  size  and  brightness.  1  his 
difference  certainly  depends  on  a  subjective  difference  of  per- 
ceptive powers.  MUe.  Zinkel,  less  sensitive,  saw  only  the 
predominating  colour  in  each  position ;  Mme.  Bauek,  more 
sensitive,  saw  the  flame  larger,  and  with  rainbow  colours. 
(We  shidl  see  hereafter,  in  treating  of  the  odylic  light  of  crys- 
tals, that  MUe.  Zinkel,  in  some  instances,  stood  in  the  atiimi 
relation  to  MUe.  Glaseb  as  Mme.  Bauer  here  did  to  Mlh'. 
Zinkel.)  With  this  explanation,  the  observations  of  Mme. 
Bauer  confirm  entirely  those  of  MUe.  Zinkel. 

618.  I  went  through  the  same  experiments  with  Mile, 
Glaseb,  who  is  less  sensitive  than  MUe.  Zinkel.  In  her 
ordinary  state  the  flames  appeared  to  her  only  blue,  yellow ti^h, 
or  red.  But  during  the  catamenia,  she  saw  distinctly  tlie 
colours  of  the  circle  in  Fig.  10.  She  was  sometimes  doubt tul 
as  to  the  transition  colours,  and  it  was  necessary  strictly  to 
observe  the  proper  distance  from  her  eye  to  the  pole.  For 
example,  she  sometimes  caUed  light  blue,  grey,  pale  yellow, 
pale  reddish,  and  vice  versa^  but  in  the  end,  after  careftil  repe- 
titions, her  final  decision  in  every  case  agreed  with  the  (Xiloiir^ 
named  by  the  two  other  sensitives.     She  had  no  hesitation  iit 


404  THE  C0L0UB8  OF  THE  ODYLIC  LIGHT 

all  Rn  to  the  grej  of  the  inclination,  the  yellow  opposite  to  this, 
tlie  blue  in  the  north,  or  the  red  in  the  south.  She  also  per- 
ceived little  difference  between  the  two  poles  in  the  same 
positions ;  there  was  a  general  fSednt  tinge  of  blue  in  the  colours 
of  the  northward,  of  reddish  yellow  in  those  of  the  southward 
pole, 

dl9.  MUe.  Pauer  saw,  in  the  same  experiment,  the  follow- 
ing appearances.  The  northward  pole,  pointing  downwards 
in  the  line  of  the  inclination,  gave  a  pure  dark  grey  vapour ; 
rising  towards  north,  it  became  at  the  top,  first  reddish,  then 
reddish  grey,  violet  blue,  dark  blue,  dark  green,  bright  green, 
at  the  top  yellow,  then  turning  towards  south,  orange,  in  the 
south  red,  below  that  reddish  grey,  to  the  pure  grey  in  the  in- 
clination. This  was  early  in  the  day,  when  she  was  fiasting ; 
after  dinner,  her  powers  of  vision  became  less  acute,  so  that 
she  made  mistakes  in  the  grey  tints. 

520.  I  tried  these  experiments  with  persons  still  less  sensi- 
tive. Mme.  Fenzl  had  the  kindness  and  patience  to  devote 
herself  to  this  experiment,  and  she,  with  her  husband  Dr. 
Fenzl,  were  so  obliging  as  to  allow  themselves  to  be  shut  up 
for  half  a  day  with  me  in  the  dark  chamber  for  this  purpose. 
The  result  was  the  circle  in  Fig.  11,  representing  the  positions 
of  Uie  northward  pole  when  the  magnet  was  made  to  revolve 
vertically  in  the  plane  of  the  meridian. 

It  agrees  perfectly  with  that  in  Fig.  10.  What  is  here 
called  the  brightest  part,  is  the  bright  yellow  of  the  former 
circle ;  the  brownish  red  here,  is  the  dark  greyish  red  of  the 
former,  &c.     The  correspondence  could  not  be  more  complete. 

521.  I  now  tried  M.  Hochstetter,  who  was  still  less 
aenaitive,  under  the  same  circumstances.  He  saw  only  dark 
smoke  in  the  north  position;  brighter  and  stronger  in  the 
vertical  position  upwards ;  thicker  and  duller  in  the  south ; 
darkest  of  all  in  the  inclination,  the  pole  pointing  downwards. 
Although  he  could  distinguish  no  colours,  yet  the  intensities 
of  light  exactly  corresponded  to  those  formerly  described. 
Thus  he,  the  weakest  of  the  sensitives  tried  in  this  way, 
yielded  proofs  of  the  accuracy  of  the  observations  made  with 
those  who  were  most  sensitive. 
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Fig.  11. 
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522.  As  a  control,  we  may  refer  to  the  results  obtained  with 
a  single  bar  horse-shoe  (the  form  of  which  does  not  admit  of 
all  the  same  experiments  being  tried),  when  it  lies  in  the 
meridian,  with  both  poles  turned  either  north  or  south,  ^\T)en 
to  the  north,  Mile.  Zinkel,  at  two  spans  distance  (twelve  or 
thirteen  inches),  saw  the  flame  on  the  northward  pole  blue^  on 
the  southward  greyish  violet,  or  reddish  blue,  with  a  veil  of 
grey.  K  to  the  south,  the  southward  pole  had  a  red  flame  ; 
the  northward  a  bluish,  or  greyish  red,  and  darkened  flame. 
All  four  cases  agreed  with  the  colours  of  the  bar  magnet  on 
the  same  positions.  Only  single  horse-shoes  must  be  nscd 
here,  because  the  results  are  confused,  in  the  case  of  compomid 
magnets,  by  the  mixture  of  flames  from  alternately  reversed 
odylic  poles  of  the  plates,  as  appears  from  §  396. 

523.  When  I  tried  the  experiment  of  directing  the  hoTBe- 
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shoe  poles  vertically  upwards  or  downwards,  I  obtained  the 
results  formerly  stated  (§§  393,  439),  which  must,  however, 
be  here  repeated,  for  the  sake  of  comparison.  When  both  poles 
were  downwards j  and  conformably placedj  the  flames  were  grey 
on  the  northward,  reddish  whitish  grey  on  the  southward  pole. 
In  the  inclination  the  grey  of  the  former  was  darker,  that  of 
the  latter  reddish  dark  grey.  Rising  with  the  poles  from  the 
inclination  northwards,  the  northward  flame  was  grey  with  a 
tinge  of  red,  the  southward  dark  grey.  Here,  therefore,  we 
again  meet  with  the  retardation  in  the  southward  pole.  When 
the  northward  flame  is  dark  grey,  the  other  has  not  yet  reached 
that  point,  and  when  it  does  reach  it,  the  northward  one  is 
already  reddish  grey,  and  has  arrived  at  the  beginning  of  the 
short  streak  of  red  before  the  violet  When  I  now,  in  the 
same  position,  reversed  the  limbs,  so  that  they  lay  unconform- 
ably,  there  were  exactly  such  variations  of  colour  as  the  pre- 
vious experiments  might  lead  us  to  expect,  and  which  need 
not  be  detailed. 

524.  Lastly,  a  horse-shocj  with  its  poles  vertically  upwardsy 
always  gave  at  the  —  M  (northward)  pole,  a  flame  which, 
according  to  the  distance  of  the  observer,  was  described  as 
chiefly  grey,  bluish,  or  yellowish,  while  the  flame  of  the  +  M 
pole  was  chiefly  yellowish,  or  reddish  grey.  Mile.  Zinkel, 
at  her  normal  distance  of  two  spans,  and  when  all  objects  that 
could  exert  odylic  influence  were  removed,  saw,  as  did  many 
others,  the  flame  of  the  —  M  pole  always  chiefly  light  yellow, 
but  blue  and  bluish  grey  further  off!  I  often  heard  it  described 
by  Mme.  Kibnesberger,  Miles.  Reichel,  ATziiAiorsDORFER, 
Sturm  ANN,  by  Johann  Elaiber,  Friedrioh  WEroLicH, 
Baron  voN  Oberlaender,  and  others,  as  pale  or  light  yellow 
below,  and  blue  above,  the  reverse  of  a  candle.  This  was 
probably  the  commencement  of  an  Iris.  The  +  M  pole 
appeared  reddish  yellow  below,  greyish  yellow  above.  All 
these  things  are  merely  confirmations  and  applications  of  the 
results  obtained  by  causing  a  bar  magnet  to  revolve  vertically 
in  the  plane  of  the  meridian. 

625.  In  order  to  see  how  much  of  all  this  was  due  to  the 
action  of  the  terrestrial  magnetic  poles,  and  how  much  to  that 
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of  the  poles  of  the  magnet,  I  made  the  same  experiment  with 
an  unmagnetic  soft  iron  bar^  and  first  with  MUe.  ZiNKEL.  It 
had  a  small  flame  at  each  end,  about  a  quarter  or  one-fifth  of 
the  size  of  those  of  the  magnet,  also  duller,  and  the  colours 
less  easily  observed.  Nevertheless,  the  results  were  precisely 
the  same,  except  that  the  angles  varied  fix»m  those  observed 
in  the  magnet  by  a  few  degrees.  This  trifling  difference  was 
certainly  due  to  the  imperfections  of  the  observation ;  for 
although  I  left  it,  as  before,  to  the  sensitive  to  state  for  each 
colour  the  point  where  it  was  most  pure  and  intense,  yet  in  so 
delicate  a  matter,  and  with  the  very  feeble  light,  particularly 
of  the  unmagnetic  bar,  the  angles  cannot  possibly  be  always 
correctly  ascertained,  so  that  they  do  not  vary  by  a  few  degrees, 
until  we  have  obtained  means  or  instruments  expressly  adapted 
to  the  purpose.  It  is  enough  that  the  results  in  this  case 
perfectly  coincided  in  all  essential  points  with  those  obtained 
firom  a  magnetic  steel  bar. 

On  repeating  the  same  experiment  afterwards  with  Mme. 
Bauer,  she  saw  the  colours  with  perfect  distinctness,  but 
duller  and  smaller  than  in  the  magnetic  bar.  The  order  was 
the  same ;  grey  in  the  inclination  below,  yellow  vertically 
above,  blue  to  the  north,  red  to  the  south. 

Mile.  Pauer  also  went  through  this  experiment.  She  saw 
the  soft  iron  bar,  in  the  inclination,  give  out  below  grey  vapour, 
and  the  same  when  vertically  downwards ;  to  the  south  yel- 
lowish red,  vertically  upwards  pale  yellow  (at  a  certain  distance 
pale  bluish),  to  the  north  blue.  All  the  colours  were  dull, 
small,  and  feeble,  so  that  she  found  some  diflSculty  in  recog- 
nising the  tints  where  grey  prevailed. 

Mile.  Glaser  also  confirmed  the  results  of  this  less  distinct 
experiment  I  held  before  her  a  soft  iron  bar  in  my  left 
thumb  and  finger.  When  I  turned  it  round,  she  saw  the 
nebulous  light  appear  grey,  blue,  yellow,  and  red,  in  the 
corresponding  positions,  and  even  pointed  out  green  between 
blue  and  yellow. 

526.  It  appeals,  then,  that  the  circular  iris,  observed  in  a 
magnetic  bar  revolving  vertically  in  the  meridian,  is  also  seen, 
although  less  bright,  in  an  unmagnetic  iron  bar,  and  may 
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con^xjuently  be  produced  by  the  action  of  the  terreatrial  pole« 
alone.  This  explains  the  effect  on  the  light  finom  magnets  of 
the  unconformable  position. 

527.  T  now  proceeded  to  examine  the  appeErance  of  the 
flames  of  a  bar  magnet  revolving  veTtically  in  the  plane  of  the 
magnetic  parallel  of  my  residence,  a  league  north  from  Vienna. 
The  experiment  was  pTformed  like  the  former,  and  first  with 
Mile.  ZiNKEL.  For  the  —  M  or  northward  pole,  I  obtained 
the  following  diagram,  Fig,  12- 


LlBlil^T««nH 


Blnlab  grvsQ, 


West 
K«lill*b  fellow. 


-Ekat. 


f  amy, 

Rf^dinh  light  gruf. 
Below. 


528.  The  +  M  or  southward  pole  gare  the  diagram.  Fig.  13. 

529*  The  next  sensitive  tried  was  Mile.  GtLaser,  The 
results  of  her  observations,  often  repeated,  were  as  follows  :^ 
In  the  east  grey,  above  yellow,  in  the  we^t  yellow,  below 
again  grey.  Between  east  and  above,  traces  of  green,  between 
west  and  below,  traces  of  red. — Soon  after  this  I  tried  Mrae. 
BaueEp     This  highly  sensitive  lady  gave  the  same  statements 
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in  all  essential  points.  To  the  east,  below  and  between  thenij 
grey;  to  the  west,  above  and  between  them,  yellow.  Tlie 
slight  variations  of  shade  in  numerous  repetitions  of  tlie  expe^ 
riment,  when  closely  tested,  were  always  found  to  ariae  from 
variations  in  the  distance  of  the  observer  from  the  flame^  or  in 
the  position  of  the  bar  in  reference  to  the  magnetic  parallel. 
Mile.  Patter  saw  the  northward  pole  grey  beloWj  yellow 
towards  west,  yellow  above,  grey  towards  east.  M.  UoCh- 
STETTER  saw  only  vapour,  darker  below  and  towards  east, 
brighter  above  and  towards  west.  This  is  the  only  percep- 
tion of  the  grey  and  yellow  in  persons  of  low  sensitiveness. 

530.  It  is  here  distinctly  seen  that,  in  the  parallels^  the  two 
poles  differ  very  slightly  in  the  colours  of  their  flames.  The 
general  result  is,  that  in  both,  when  pointed  Imoards  the  east, 
grey  is  the  prevailing  colour y  and  towards  the  west  yellow^  East, 
as  essentially  grey,  corresponds,  therefore,  with  the  inclina- 
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tion ;  west,  as  es{|i^^lltially  yellow,  lies  diametrically  oppoidie 
to  the  iwclination  in  the  vertical  circle  in  the  pkne  of  the 
parallelj  as  yellow  was  in  that  in  the  plane  of  the  meridian. 
The  northward  pole  of  the  bar  appeals,  in  the  east  more  bluish 
grey,  the  southward  more  mixed  with  red,  or  violet  grey- 
The  former,  towards  westj  has  more  reddish  yellow,  the  latter 
more  pure  yellow.  These  shades  are  difficult  to  determine, 
and  are  therefore  only  approKimative. 

531.  It  was  necessary,  in  order  to  complete  this  part  of  the 
invefitigatian,  to  make  the  experiment  in  the  parallel  with  a 
soft  iron  bar.  This  was  done  with  lllle.  Zli«^££L|  and  yielded 
the  diagram  Fig.  14* 

Fig.  14. 
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532,  All  the  colours  agree  pretty  closely  with  those  of  the 
magnetic  bar-  the  flames,  however,  beiDg  ao  much  smaller 
and  duller,  that  it  required  great  attention  to  distinguish  the 

colours^. 
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533.  Yellow,  with  tsraces  of  red,  always  appeared  on  the 
west  side ;  grej,  with  traces  of  blue,  on  the  east  side.  Here 
also  grey  and  yellow  are  opposed,  as  are  the  beginnings  of 
blue  to  those  of  red. 

634.  The  third  direction  which  I  had  to  study,  and  which 
might  in  some  degree  serve  as  control  to  the  results  of  the  two 
former  (vertically  in  the  meridian,  and  vertically  in  the  pa- 
rallel), toas  the  horizontal.  A  bar  magnet,  made  to  revolve 
horizontally,  gave,  with  Mile.  ZiNKEL,  tiie  following  diagram, 
Fig.  15.,  for  the  northward  pole. 


Dark  green. 


South. 


Red 


North. 


Blue. 


Dukblne. 


Light  gnjiah  red. 


The  southward  pole  exhibited,  with  trifling  variations,  the 
same  colours.  Red  was  everywhere  more  efficient  in  the 
latter,  blue  in  the  former,  and  both  strengthened  and  vivified 
the  colours  on  the  conformable  semicircle,  enfeebled  and 
troubled  them  on  the  unconformable  half.  Finally,  here  also 
was  observed  the  retardation  formerly  mentioned  (§  514,)  in 
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the  appearance  of  the  colours  of  the  southward  flame,  which 
was  now  noticed  when  the  southward  pole  was  moving  firom 
eiist  to  west. 

535.  The  agreement  which  might  be  expected  in  those 
jmints  where  the  vertical  circles  cut  the  horizontal  circle j  and 
thus  form  nodes,  comes  out  in  a  most  satisfactory  manner. 
The  coincidence  in  the  line  of  north  gave  blue,  in  that  of  south 
red  ;  of  west  yellow,  and  of  east  grey,  exactly  as  they  occurred 
in  the  same  positions  on  the  two  former  circles.  The  three 
observations,  therefore,  mutually  control  and  confirm  each 
other. 

536.,  The  observations  made  in  the  vertical  circle  of  the 
parallel,  and  those  made  in  the  horizontal  circle,  are  more 
difficult  than  in  the  meridional  vertical  circle.     This  is  chiefly 
because,  in  the  two  former,  north  and  south,  which  have  the 
most  powerfiil  influence  on  the  magnet,  act  during  the  whole 
revolution  equally  on  its  poles,  while  east  and  west,  which 
represent  much  feebler  points  of  the  compass,  have  to  main- 
tain the  conflict  alone  against  above  and  below,  which  corres- 
|>und  with  south  and  north.     The  size  of  the  bar,  its  intensity, 
&c.,  all  exert  a  greater  influence  on  those  colours  which  are 
produced  by  the  feebler  forces,  and  are  more  feebly  supported. 
A  slight  difference,  however,  does  occur  between  the  colours 
in  east  and  west ;  for  in  east,  the  grey  of  the  northward  pole 
had  a  tinge  of  blue,  that  of  the  southward  pole,  a  tinge  of 
violet ;  while  in  west  the  yellow  of  the  northward  pole  was 
mixed  with  red,  and  that  of  the  southward  pole  was  there  of 
the  fullest  and  brightest  yellow,  with  a  shade  of  red.     This 
indicates  a  similarity  in  the  effSect  of  west  with  that  of  south, 
of  east  with  that  of  north.     We  thus  arrive,  by  another  path, 
at  the  same  result  which  we  met  in  §  391,  namely,  that  gene- 
rally, in  reference  to  odyle,  east  inclines  to  the  side  of  norA^ 
west  to  that  of  south.     And  as  we  already  knew,  (see  §  356, 
and  §  531,)  Aat  east  and  below,  west  and  above,  also  harmo- 
nize in  their  effect,  we  arrive  at  the  comprehensive  result,  that 
northy  easty  and  the  earth  {below)  ^  form  a  general  contrast j  in 
odiflic  polarity y  to  southy  westy  and  the  heavens  {above). 

537.  In  all  these  experiments,  in  which  the  bars   were 
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made  to  revolve  in  diflferent  planes,  it  appeared  in  several 
cases,  as  if  the  flames  had  not  quite  the  same  colours,  at 
different  comers  of  the  same  polar  extremity.  When  I  used 
an  iron  bar,  twenty  inches  long,  1.4  inch  broad  (0.035  mfetre), 
and  0.4  inch  thick  (0.01  m^tre).  Mile.  Zinkel  often  observi^d^ 
that  the  polar  ends  of  the  bar  had  flames  of  different  colours 
on  each  end  of  their  short  sides.  This  was  most  observ  i^- 
able  when  the  bar  was  so  placed  in  the  meridian,  that  its 
breadth  lay  in  the  parallels,  and  remained  there  during  the 
revolution  of  the  bar  round  its  centre.  The  following  repre- 
sentation of  the  end  of  the  bar,  or  a  cross  section  of  itj  will 
Fig.  16.  make  this   clear.     It 

'->..^.^,^^^^ f ^^^^..^^K  exhibited,  when  made 

^eat^  ^^^l!I^^^4l<Cr^''^  East,  to  revolve  in  the  meri- 

^^.^-""^^^^"^^    4  -^^^1  dian,  always  a  darker 

- -o.o3ft«^- _....^  greyish    tint    in   tlie 

flame  on  its  east  edge,  and  a  more  yellowish,  reddish,  or  grey- 
ish tinge  in  the  flame  of  its  west  side.  This  phenomenon  was 
not  strikingly  observed  in  a  magnetic  bar,  especially  if  strong, 
when  it  was  hardly  perceptible ;  but  it  came  out  most  distinctly 
with  unmagnetic  bars  of  soft  iron. 

538.  I  met  with  this  also  in  experiments  with  Mile.  Paukr. 
In  an  iron  bar  standing  vertically,  she  saw  the  flame  only 
pine  yellow  on  the  west  comer,  but  more  of  a  bluish  greyij^h 
yellow  on  the  east  comer.  The  southward  end  of  a  bar  lying 
horizontally  in  the  meridian,  was  nearly  orange  on  the  we.^t 
comer,  but  greenish  red  on  the  east.  And  in  all  positions  \\\k' 
comer  towards  east  was  duller  and  more  veiled  with  gn  y ; 
that  towards  the  west  brighter,  clearer,  and  more  luminous^. 
When  I  placed  it  on  the  parallel,  with  the  northward  jjole 
towards  west,  there  always  appeared  on  the  north  comer  a 
greenish,  on  the  south  corner  a  flame-red  tinge. 

539.  This  led  me  to  suspect  that  the  effect  might  he  due  to 
the  transverse  magnetism  of  the  earthy  or  to  an  analogous  odylw 
cause.  To  investigate  this,  I  took  an  iron  plate  one-fourtJi  of 
an  inch  thick,  forty  inches  long,  and  six  inches  broad,  aiut 
placed  it,  supported  freely  in  the  middle  horizontally,  firsr  in 
the  meridian,  and  then  in  the  parallels.     In  both  of  tlu  st; 
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positions^  the  four  comers  exhibited  dull  odylic  flames  like 
tho^e  of  a  soft  iron  bar ;  but  the  colour  was  different  at  eadi 
comer. 

With  the  length  of  the  plate  in  the  meridian^  Mme.  Bauer 
described  the  colours  of  the  comers  as  thej  are  represented  in 
Fig.  17. 


YeOowiAhrad. 
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Here  blue  predominated  at  both  north  comers^  red  at  both 
Bouth  comers^  but  mixed  with  yellow  on  the  west,  and  with 
grey  on  the  east  side.  The  two  oppasitesy  yellow  and  grty^ 
appeared  there/ore  again  direcUy  opposite  one  another  in  this 
^/eriment.  The  dark  green  in  the  north-west  was  nearly 
black,  and  the  blackish,  greyish  red  in  the  south-east  was  like 
blackish,  greenish  red. 

540.  I  made  the  same  experiment  with  Mile.  Glaser.    The 
TCJsult  was  that  given  in  Fig.  18. 
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These  statements  agree  in  all  essential  points  with  those  of 
JIme.  Bauer,  and  harmonise,  in  the  four  leading  colours,  with 
the  previous  observations. 
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541.  When  the  length  of  the  plate  lay  in  the  paiallel, 
Mile.  Glaseb  saw  what  is  shown  in  Fig.  19. 
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I  made  the  same  experiment  many  times,  with  all  poBsible 
care  and  accuracy,  with  MUe.  ZiNKEL.  The  result  is  shown 
in  Fig.  20. 
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543.  It  thus  appeared  that  the  colours,  although  dull,  fol- 
lowed decidedly  the  rule,  that  they  appeared  grey  towards  east, 
yellow  towards  west.  But  this  was  not  all,  for  they  again 
divided  in  each  of  these  positions.  In  the  east,  the  grey  flame 
was  bluish  grey  at  the  north  comer,  reddish  grey  at  the  south 
comer,  and  subtracting  the  grey  common  to  both,  blue  ia  left 
on  the  former,  red  on  the  latter.  In  like  manner,  the  yellow 
flame  in  the  west  appeared  on  the  north  comer  canary  yellow, 
that  is,  yellow  with  a  tinge  of  blue,  and  on  the  south  comer 
reddish  yellow;  and  if  we  take  away  the  common  yellow,  there 
is  left  blue  on  the  north,  red  on  the  south  comer.  On  this 
oblong  parallelogram,  then,  we  have  at  the  same  time  all  tour 
primary  colours,  in  east  and  west  grey  and  yellow,  and  in 
north  and  south  blue  and  red ;  or,  accurately  considered,  aU 
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four  coloura  on  one  piece  of  iron,  which  is  simply  a  broad  har 
influenced  bj  terrestrial  magnetism*  In  other  words,  tJte  polar 
pair  of  opposite  eoloursy  blue  and  red,  reappears  transversel;^  in 
tJie  other  pair^  grey  and  yellow. 

Fig*  20.  shows  that  the  edges  agree  with  this.  Of  the  two 
longer  edge^,  one  ou  the  north,  the  other  on  the  south  laide, 
the  former  \a  in  general  feebly  greyish  blue^  the  latter  rather 
brighter  and  reddish  grey  corresponding  exactly  to  their  direc- 
tion. Of  the  two  shorter  edges  tlie  eastern  one  \b  grey,  the 
western  yellow,  in  accordance  with  their  direction. 

544,  To  control  these  results^  I  placed,  in  an  experiment 
with  MUe.  Zinkel,  an  iron-bar  with  a  blunt  point  on  the 
plate  lengthwaySj  and  moved  it  into  such  a  position  that  it 
projected  about  a  handbreadtb  over  a  short  edge*  WTien  it 
projected  so  as  to  form  a  continuation  of  either  comer,  it 
absorbed  the  odylic  flame  of  that  comer,  and  gave  it  out  from 
its  own  point  unchanged,  but  rendered  stronger  by  concentra- 
tion* But  on  moving  it  along  a  short  edge  from  one  comer 
to  another,  it  acquired  mixed  eolonxs  on  the  way,  composed  of 
the  two  comer  colours.  Thus,  betii'^eu  canary  yellow  and 
orange  on  the  west  sidej  it  passed  through  all  intermediate 
tints,  while  these  two  colours  on  the  comers  were  reduced  to 
a  turbid  residue.  The  flame  at  the  pohit  of  the  rod^  there- 
fore, was  composed  of  the  two  colours  lying  at  that  side,  into 
which  the  flame  resolved  itself  transversely  when  space  was 
afforded, 

545.  To  strengthen  these  appearancesj  I  tried  the  expe- 
rimcat  of  laying  on  the  opiate  of  iron,  longitudinally,  a  bar 
magnet  of  half  its  length,  and  with  its  centre  on  the  centre  of 
the  plates,  so  that  its  poles  were  equidistant  from  both  sides. 
Intensity  of  light  and  distinctness  of  colour  instantly  increased 
in  some  parts,  and  diminished  in  othei-s.  See  Fig,  21*  The 
northward  pole,  directed  towards  the  east  sidCj  there  changed 
the  bluish  grey  to  bine  grey,  the  reddish,  whitish  grey  to 
dull  grey ;  the  southward  pole,  towards  the  west  sidcj  dianged 
the  canary  yellow  to  gold  yellow,  the  reddish  yellow  to  orange. 
The  northward  pole  therefore  strengthened  the  blue  tints  and 
weakened  the  red ;  the  southward  pole  strcjigthened  the  red 
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Fig.  21. 

North. 
Gold  yellow.  Bluish  grey. 


Orange.  Dull  grey. 

South. 

and  weakened  the  blue.  The  results  were  analogous  when  I 
turned  the  northward  pole  to  the  west,  the  southward  to  the 
east.  Now,  the  bluish-grey  on  the  east  side  was  changed  to 
violet  grey,  and  reddish- white  grey  to  reddish-grey ;  and  on 
the  west  side  the  canary  yellow  changed  to  dark  greenish 
yellow,  the  reddish  yellow  into  dull  greyish  yellow.  All  this 
corresponds  to  the  action  and  mixture  on  one  side  of  red,  on 
the  other  of  blue  from  the  magnet,  with  the  colours  caused  on 
the  soft  iron  plate  by  the  influence  of  the  earth. 

546.  There  remained  the  experiment,  which  I  did  not  wish 
to  omit,  of  placing  the  plate  vertically  in  the  meridian,  with 
the  long  edges  one  over  the  other  from  north  to  south,  and  the 
short  edges  of  its  breadth  vertical.  Mile.  Zinkel  saw :  the 
north  edge  darker,  because  blue,  the  south  brighter,  because 
reddish ;  the  lower  edge  darker,  because  greyish ;  the  upper 
edge  brighter,  because  yellowish  ;  the  lower  south  comer 
darker,  because  tending  to  grey;  the  upper  south  comer 
brighter,  because  tending  to  yellow ;  the  upper  north  comer 
darker,  because  tending  to  blue;  the  lower  north  comer 
brighter,  because  tending  to  whitish  grey.  All  this  distinctly 
and  exactly  corresponding  in  every  respect  to  the  principles 
so  often  explained. — To  confirm  this,  I  also  tried  the  same  ex- 
periment with  Mme.  Bauer.  She,  being  more  sensitive,  saw 
the  two  comers  towards  the  north  with  bluish  flames,  the  two 
comers  towards  the  south  with  yellowish  red  flames.  Of  the 
two  former,  the  upper  was  mixed  with  blackish  green,  the 
lower  with  reddish  grey,  because,  above,  some  yellow,  below, 
some  grey  with  the  red  streak  formerly  mentioned,  had  been 
added.     Of  the  two  latter,  the  upper  was  bright  deep  yellow, 

2d 
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the  lower  blackish  grey  red ;  again,  above,  yellow,  and  below, 
grey,  had  been  added.  To  test  both  the  obeervation  and  the 
observer,  I  several  times  turned  the  plates,  so  that  the  edge 
which  was  at  the  time  below  came  to  be  above.  But  Mme. 
Bauer  declared  that  nothing  had  changed  but  the  position  of 
the  plate,  that  of  the  coloured  flames  remaining  the  same. 
This  was  inevitably  the  case. — Such  a  result,  effected  in  the 
long  horizontal  by  the  short  vertical,  gave  me  true  pleasure ; 
it  confirmed  in  the  most  satisfactory  way  the  accuracy  of  the 
preceding  observations. 

547.  When  1  turned  the  plate  horizontally  to  the  extent  of 
90^,  so  that  it  lay  in  the  magnetic  parallel,  I  obtained  from 
Mile.  ZiNKEL  the  following  results : 

Above  and  below,  the  colours  as  just  mentioned. 

The  west  edges  brighter,  because  on  the  yellow  side. 

The  east  edges  darker,  because  on  the  grey  side — 
All  in  agreement  with  the  previously  obtained  results. 
The  whole  of  the  plate,  in  such  experiments,  constantly  ex- 
hibits a  feeble  odylic  glow,  increasing  fix)m  the  shorter  axis 
towards  the  short  sides.  But  here,  as  in  bar  magnets,  the 
maximum  of  intensity  is  not  at  the  edge,  but  a  little  within  it 
At  the  same  spot,  the  odylic  luminous  down,  which  covers  the 
whole  surface  as  with  fine  fibres  of  light,  is  also  strongest 

648.  I  united  all  these  observations  in  one  comprehensive 
experiment.  I  had  a  strong  support  made,  with  a  universal 
joint  attached  to  its  arm.  The  arm  grasped  the  middle  of  the 
heavy  plate,  which  weighed  near  15  fts.,  and  I  could  thus 
cause  the  plate  to  revolve  on  its  short  axis  in  any  desired  plane. 
I  now  placed  it  so  that  the  long  edges  lay  in  the  magnetic 
meridian,  with  the  short  edges  running  east  and  west,  conse- 
quently so,  that  while  the  length  of  the  plate  revolved  verti- 
cally in  the  plane  of  the  meridian,  the  short  edges  always 
moved  in  the  magnetic  parallels.  The  results  (obtained  by 
Mile.  ZiNKEL?)  are  represented  in  the  diagram.  Fig.  22. 
The  roman  letters  mark  the  colours  of  the  eastward  comers, 
the  italic  letters  those  of  the  western  comers  of  the  short  edges, 
in  ^ery  position. 

549.  On  examining  the  diagram,  we  find  all  round,  the 
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Greyish  yellow. 


Fig.  22. 

Above. 

DttU  yellow  (East  tide.) 


Oreyian 


Yellow  grey. 
J>uU  grtenUh  yeliow. 


Blue  grey. 
Blue  with  canary  pellow. 


Greyish  red. 
Orange. 


Doll  reddish  grey. 
DuU  reddiah  yellow. 


Bright  blue. 
~P^  North* 

Iktrkgreaneh  blus. 


Violet. 
Dark  reddiah  greem. 


Reddish  grey. 
Redereak, 


Most  grey. 
Orey. 


Beddish  grey. 
Below. 


whole  of  the  colours,  in  general^  exactly  corresponding  to  the 
laws  already  ascertained.  Towards  north,  blue  prevails,  to- 
wards south,  red ;  above,  yellow,  below,  grey ;  but  in  the  de- 
tails we  find  in  each  pair  of  comers,  and  in  every  position,  the 
prevailing  colour  of  the  arc,  transversely  modified,  and  this 
uniformly  in  the  sense  of  the  side,  east  or  west,  towards  which 
each  comer  lies.  We  thus  see,  all  round  the  circle,  the  east- 
ward comers  invariably  modified  or  discoloured  by  grey,  the 
westward  comers  tinged  with  yellow,  and  these  two  influences 
affect  all  the  colours. 

550.  I  next  made  the  same  experiment,  noting,  howeveij 
fewer  positions,  in  order  to  shorten  it,  with  the  length  of  the 
plate  in  the  parallel.  (It  is  not  said  whether  the  shorter 
edges  of  the  breadth  were  vertical,  or  horizontally  north  and 
south,  in  which  latter  case  the  very  short  edges  of  the  thick- 
ness would  be  vertical.  Probably  from  the  diagram.  Fig.  23, 
the  broad  edges  were  horizontal,  and  ran  north  and  south  ^ 
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but  this,  as  we  have  seen  in  §  546,  and  as  we  shall  see  in 
§  568,  et  seq.  could  not  materially  alter  the  results,  since  a 
trifling  thickness  is  sufficient  decidedly  to  differentiate  the 
colour. — W.  G.)  When  the  plate  resolved  vertically,  the 
following  results  were  obtained,  (by  Mile.  Zinkel?)  which 
I  give  in  the  diagram,  Fig.  23.  All  the  roman  letters  desig- 
nate here  the  colours  on  the  northern  edges,  the  italics  mark 
those  of  the  southern  edges,  in  each  position. 


Fig.  23. 

Abore. 

Gold  yellow. 


tftditish  yellow. 


YeUow. 


Green 
yi'llow. 

West  4^ 


I>)wW  yellow  green. 
Orey  r^  yeUoto. 


Dark  grey. 


Reddish  Ugbt  blue. 

Ydllov. 


Bine  grey. 


,^'^      Whitiah  red  grey.  Bed  grey. 

White  grey.  *  Beddiek  grey. 

Below. 


551.  Here  also,  as  in  all  the  experiments  detailed  in  §  513, 
ftnd  §  536,  with  soft  iron  bars,  the  general  character  of  all 
colours  above  and  to  the  west  is  yellow ;  that  of  all  colours 
T)elow  and  to  the  east  is  grey ;  but  all  round  the  circle,  red 
on  the  south  side,  and  blue  on  the  north,  make  their  influence 
felt  transversely  in  the  shade  of  the  coloured  flame,  which 
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acquires  from  the  mixture  of  blue  sometimes  a  dark  grey,  some- 
times a  green  tint. 

662.  The  long  edges  correspond  to  this  in  their  whole 
extent  on  both  sides ;  nay,  their  two  halves  become  polar  and 
opposite  to  each  other,  at  least  in  the  line  of  the  dip  or  incli- 
nation ;  thus : — 

f  Blue  grey.  T  Green  yellow, 

below,  •<  above,  •< 

(^  Red  grey.  (tied  yellow. 

All  these  contrasts  could  not  possibly  manifest,  divide,  and 
subdivide  themselves  more  beautifolly  than  they  did  in  these 
multiplied  experiments,  with  the  most  pleasing  consistency. 
They  exhibit  the  most  inmioveable  constancy  in  the  operations 
of  the  all-influencing  natural  forces  which  here  operate,  and 
which,  in  every  variation  of  the  experiments,  always  stand 
forth  unchangeably  the  same. 

553.  And  thus  we  have  placed  beyond  a  doubt,  the  existence 
of  transversality  in  the  odylic  phenomenay  as  it  has  long  been 
known,  from  the  time  of  the  first  researches  of  M.  Prbchtl, 
to  exist  in  the  magnetic  phenomena.  The  diflerence,  so  far  as 
my  researches  have  yet  extended,  and  as  may  be  seen  from 
the  details  I  have  given,  consists  chiefly  in  this,  that  magnetic 
transversality  has  greater  independence,  while  odylic  trans- 
versality  exhibits  more  dependence  on  the  threefold  polarity 
of  the  earth. 

554.  After  I  had  thus  ascertained,  under  variously  modified 
circumstances,  that  fixed  points  of  the  compass  uniformly 
correspond  to  fixed  odylic  colours,  the  Iris  itself,  where  all  the 
colours  appear  at  once  towards  any  point  of  the  compass, 
became  only  the  more  enigmatical.  In  this  difficult  and  deep- 
lying  subject,  no  doubt,  we  cannot  for  the  present,  with  pro- 
priety, speak  of  solving  enigmas ;  for  here  all  is  enigmatical ; 
but  we  can  collect  facts,  arrange  them  according  to  their 
analogies,  and  group  those  which  are  of  one  kind  together  in 
the  meantime.  With  this  view,  I  now  wished  to  try  whether 
the  Iris,  visible  over  the  poles  of  strong  magnets,  has  an  in- 
dependent existence  of  its  own,  neither  bound  down  to  nor 
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affected  by  the  points  of  the  compass,  up  to  a  certain  point ; 
or  whether  I  might  not  perhaps  sacceed  in  isolating  and  ex- 
hibiting separately  its  component  colours.  We  know,  up  to 
this  time,  that  the  Iris,  on  the  magnetic  poles,  always  appears 
horizontally  stratified,  so  that  the  red  lies  lowest,  then  the 
yellow,  and  so  on  to  the  blue  and  violet,  above  whidi  a 
streak  of  red  occurs,  followed  by  grey  smoke.  We  know 
further,  that  when  the  flame,  with  its  Iris  colours,  is  directed 
towards  any  point  of  the  compass,  in  each  case  a  different 
colour,  but  always  the  same  colour  in  the  same  position,  be- 
comes predominant,  in  size  and  brightness,  over  the  others. 
I  wished  now  to  see,  whether,  if  I  gave  to  the  flaming  emana- 
tions at  the  poles,  channels  or  rather  pmnts  of  egress  of  difier- 
ent  forms,  Acre  would  be  developed,  in  all  alike,  the  Iris 
corresponding  to  the  direction  of  the  pole  ? 

555.  For  this  purpose,  1  had  a  number  of  diff^ent  caps  of 
iron,  made  to  fit  on  the  end  of  the  pole  of  a  large  bar  magnet 
They  all  consisted  of  a  hollow  four-cornered  part  below,  which 
could  be  fitted  on  the  end  of  the  bar,  but  ending  above  in  a 
variety  of  shapes,  such  as  I  thought  it  desirable  to  try.  I  could 
thus  give  to  the  pole,  or  end  of  the  magnet,  any  shape  or  ter- 
mination I  pleased.  I  now  fij^ed  vertically  my  strongest  bar 
magnet,  and  attached  successively  to  the  upward  pole  the 
different  caps.  This  was  done  first  with  Mile.  Zinkel,  and 
some  months  later,  with  the  less  sensitive  Baroness  von 
AuGUSTiN,  and  Dr.  Nied. 

556.  The  first  cap  tried  was  hemispherical  abovsj  and  1.2 
inches  in  diameter.  The  magnet  now  showed  to  Mile.  Zin- 
kel a  dull  Iris,  in  which  two  colours,  yellow  and  blue,  pre- 
dominated, the  yellow  below,  the  blue  above ;  the  other  colours 
were  turbid  and  indistinct.  Here  there  was  little  change  in 
the  form  of  the  pole,  and  the  odylic  flame  was  upwards  of  four 
inches  long,  as  it  had  been  before  the  cap  was  attached. 

557.  I  now  tried  another,  hollowed  out  in  the  middle  «cfer- 
7ia%,  and  ending  in  a  cutting  edge  aU  round.  It  formed,  in 
fact,  a  cup,  in  which  the  hemispherical  end  of  the  former  cap 
would  exactly  fit,  and  was  therefore  the  opposite  to  it  The 
raised  edge  now  also  gave  out  all  the  odylic  light,  while  none 
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arose  from  the  hollow  part.  The  luminous  wreath  or  circle 
again  formed  an  Iris,  but  no  longer,  as  in  the  last  experiment, 
horizontally  stratified,  the  colours  being  now  arranged  in  ver- 
tical bands,  the  whole  about  two  inches  high.  Both  Mile. 
ZiNKEL  and  Dr.  Nied  saw  this. 

658.  When  I  tried  a  similar  cup^  with  a  free  point  project- 
ing from  its  lowest  pointy  the  coloured  wreath  remained  un- 
changed, while  the  point  gave  out,  not  coloured  flames,  Imt 
only  grey  smoke.  Dr.  NiED  only  saw  in  the  middle  a  bright 
luminous  point. 

.  559.  With  a  cap,  ending  in  Vk  four-sided  pyramid^  and  con- 
sequently in  a  single  point,  I  obtained  an  elongated  narrow 
flame,  presenting  an  Irisj  in  which  the  colours  were  again 
horizontally  stratified  over  one  another.  It  difiered  from  that 
of  the  hemisphere,  in  rising  higher  and  exhibiting  more 
colours.  Baroness  VON  AuGUSTiN  also  saw  it,  and  described 
it  as  narrowing  above  to  a  point. 

560.  A  cap  with  a  simple  straight  edge^  running  trans- 
versely across  the  pole,  again  gave  an  imperfect  Iris,  in  which 
the  colours  formed  vertical  bands  on  the  horizontal  line  (as  in 
§  557).  When  the  edge  lay  in  the  plane  of  the  meridian,  the 
colour  on  the  north  comer  was  violet  and  blue,  that  on  the  south 
red.  Between  these  lay  the  other  colours,  but  more  dull.  With 
the  edge  in  the  magnetic  parallel,  the  east  comer  had  a  grey, 
the  west  cOmer  a  yellow  flame,  while  the  other  colours  ap- 
peared in  irregular  mixture  along  the  edge  between  these. 

561.  When  1  took  a  cap  with  two  diagonally  opposite  potTitSy 
each  of  these  showed  a  flame.  When  one  was  north,  and  the 
other  south,  the  colours  wei*e  blue  and  red.  This  was  seen 
also  by  Dr.  Nied  and  Baroness  von  Augustin.  When  one 
lay  east,  and  the  other  west,  MUe.  Zinkel  saw  the  former 
grey,  the  latter  yellow.  In  north-west  and  south-east,  they 
were  green  and  dark  muddy  red ;  in  north-east  and  south-west, 
reddish  violet  and  orange. 

562.  I  now  tried  a  cap  toith  four  points  j  forming  the  comers  of 
a  square,  and  placed  it  so,  that  the  points  correspond^  to  north, 
south,  east,  and  west.  Flames,  but  of  difierent  colours,  now 
appeared  in  all  four  points.    Baroness  VON  AuGUSTiN  saw  that 
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of  the  east  point  grey ;  of  the  south,  red  ;  of  the  north,  blue ; 
of  the  west,  brightest,  but  doubtful  in  colour,  sometimes  pide 
blue,  sometimes  whitish. — Dr  NiED  gave  the  same  account  of 
them,  with  the  addition,  that  the  west  point  was  decidedly 
yellow. — Mile.  Zinkel  saw  all  four  colours  with  perfect  dis- 
tinctness. 

563.  On  reversing  the  magnets  and  placing  the  caps  on  tke 
wuthtoard  jpoky  the  results  were  the  same  in  every  case,  but 
the  colours  were  found  by  Mile.  Zinkel  to  be  duller  and  fee- 
bler than  when  the  northward  pole  was  upwards. 

564.  I  had  thus  the  satisfaction  of  havinff  decomposed  or 
analyzed  the  fl&me  of  both  poles  of  a  bar  magnet  (which  origi- 
nally formed  each  an  Iris,  with  colours  differing  in  intensity), 
hy  putting  on  a  cap  with  four  poinJtSj  into  its  Jbur  Jundamental 
colours^  each  in  aflame  of  equal  size.  In  this  experiment  with 
one  magnetic  pole,  I  reached  the  point  which  I  had  previously 
attained  only  by  means  of  much  more  complex  experimaits, 
that,  namely,  of  proving  that  every  odylic  flame  of  a  magnet 
contains  all  the  conditions  necessary  to  produce  all  the  colours 
of  the  spectrum  ;  which  are  always  called  into  existence  and 
made  to  appear  separately,  by  the  influence  of  the  correspond- 
ing point  of  the  compass,  when  the  apparatus  is  so  arranged 
that  the  colours  can  separate  from  one  another,  and  each  freely 
develope  itself  alone.  We  might  say,  in  other  words,  that 
in  every  magnetic  pole  there  is  thus  shown  to  exist  a  sort  of 
double  odylic  transversality,  depending  on  the  polarities  of  the 
earth. 

565.  I  now  tried  the  effect  of  a  circular  surface  or  disc.  A 
disc  of  iron  plate,  13.2  inches  in  diameter,  was  well  flattened, 
and  an  iron  wire  folded  into  its  circumference,  so  that  a  smooth 
round  clean  border,  one-twelfth  of  an  inch  thick,  ran  round  it. 
It  was  suspended  by  a  small  hook  in  the  middle,  horizontally 
above  the  pole  of  the  magnet,  and  could  be  fixed  at  any 
height.  I  could  now  let  it  down  on  the  northward  pole  of  the 
magnet,  which  stood  vertically.  In  this  way  it  formed  a 
widely  extended  flat  cap  or  termination,  or  in  other  words,  an 
induction  magnet  of  the  small  length  of  the  thickness  of  the 
plate,  but  of  the  great  thickness  of  the  diameter  of  the  disc. 
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566.  I  showed  to  Mile.  Glasee  first  the  disc  by  itself.  It 
had  a  pale  whitish  grey  glow,  but  no  colours  could  be  ob- 
served. I  now  let  it  down  on  the  pole,  and  it  instantly  ac- 
quired odylic  light.  In  the  middle  point  of  the  upper  sur- 
fece  appeared  a  blue  spot,  the  surface  became  bright,  and  the 
border  coloured  grey  on  the  east,  and  blue,  yellow,  and  red  on 
the  north,  west,  and  south  respectively.  These  colours  passed 
into  each  other  where  they  met. 

567.  Mme.  Bauer  saw  the  same ;  but  the  surface  was  not 
grey  merely ;  the  colours  were  seen  not  only  in  the  border, 
but  for  a  considerable  distance  inwards  firom  it.  When  I  used 
the  southward  pole  of  the  magnet,  the  colours  were  the  same, 
but  feebler  and  less  clear. 

568.  I  showed  the  disc,  resting  on  the  northward  pole,  to 
Mile.  Pader.  The  odylic  glow  instantly  spread  over  it.  The 
colours  were  develope<\,  as  might  have  been  expected ;  on  the 
upper  centre  a  blue  spot,  on  the  lower,  in  contact  with  the 
magnet,  a  red  spot,  both  upwards  of  two  inches  in  diameter. 
They  passed  into  a  surrounding  yellowish  zone,  faintly  tinged 
with  red  on  the  under  with  green  on  the  upper  surface,  and 
this  again  lost  itself  in  a  grey  zone.  This  last  continued  to 
the  border,  where  it  was  surrounded  by  a  kind  of  downy  fringe 
of  light,  0.6  of  an  inch  thick,  and  coloured,  grey,  blue,  yellow, 
and  red  in  east,  north,  west,  and  south  respectively.  In  north- 
west, south-west,  south-east,  she  saw  respectively  green, orange, 
and  grey-red ;  in  north-east  violet,  with  a  short  patch  of  red. 
These  colours  formed  a  continuous  wreath  of  tints  passing  into 
each  other,  and  thus  a  kind  of  circular  rainbow. 

569.  Mile.  Pauer  saw  a  blue  flame,  two  inches  high,  rising 
firom  the  upper  middle  ;  it  passed  above  into  sulphur  yellow, 
and  that  into  grey ;  this  of  course  could  not  be  observed  be- 
low, where  the  disc  rested  on  the  magnet.  But  the  whole 
disc  was  surrounded  by  a  downy  nebulous  light,  only  dis- 
tinctly seen  in  profile,  which  was  bluish  above,  and  reddish 
grey  below.  It  had  a  slow  imdulating  movement,  and  flowed 
gently  along  both  surfaces  towards  the  centre.  She  could  dis- 
turb it  by  blowing,  when  it  became  for  a  moment  brighter,  but 
soon  recovered  its  former  state. 
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570.  I  varied  the  experiment  as  follows  with  Mile.  Zinkel  ; 
I  connected  with  the  poles  of  a  Smee^s  voltaic  battery  of  more 
than  two  and  a  half  square  feet  of  surface,  the  two  surfeu^es  of 
the  disc;  the  wires  being  only  separated  by  its  thickness, 
about  one  twenty-fifth  of  an  inch. 

Immediately  the  observer  saw  round  the  upper  centre  of  the 
disc,  connected  with  the  silver,  a  spot  of  blue  glow,  form- 
ing more  than  two  inches  in  diameter.  At  the  same  time  a 
similar  red  spot  appeared  on  the  under  sur£EM%,  connected  with 
the  zinc.  No  flame  appeared.  But  the  whole  disc  acquired 
a  coloured  glow,  not  merely  on  its  border,  but  over  its  sur£Eu:e, 
blue,  yellow,  r^,  and  grey,  appearing  respectively  in  the  north, 
west,  south,  and  east  positions ;  green  in  north-west,  &c  &c 
as  before.  The  blue  and  red  central  spots  each  formed  a  kind 
of  star  of  innumerable  points,  or  rather  ray-like  prolongations, 
stretching  out  towards  the  circumference,  and  uniformly  exhi- 
biting the  colour  corresponding  to  the  point  of  the  compass 
towards  which  they  were  directed.  On  the  rest  of  the  sur£Bu;e, 
the  colours  were  arranged  round  the  central  spot  in  successive 
Eones,  so  as  to  form  a  rainbow  of  parallel  circles.  A  luminous 
web  of  fine  downy  fibres  enveloped  the  border  of  the  disc,  like 
the  down  on  closed  horse-shoe  magnets,  and  0.6  of  an  inch 
thick.  Besides  this  border,  the  whole  surface  was  covered 
with  a  similar  downy  light  or  flame,  rising  as  high  as  the 
thickness  of  a  thin  quill  (about  one-fifth  of  an  inch),  with  a 
feeble  undulating  motion  towards  the  middle,  where  it  was 
rather  stronger.  It  veiled  the  glow  of  the  disc  as  with  a  lumi- 
nous mist. 

671.  In  order,  if  possible,  to  place  the  copestone  on  the 
results  of  the  preceding  experiments,  I  now  had  a  hollow  iron 
ball,  without  any  projections,  prepared.  It  was  rather  less 
than  thirteen  inches  in  diameter,  and  was  turned  in  two  halves, 
which  could  be  fitted  so  closely  (in  the  same  way  as  the  Mag- 
deburg hemispheres),  that  the  joining  could  hardly  be  seen. 
A  small  hole  was  bored  through  the  junction,  and  a  silk  thread 
introduced,  by  which  the  hollow  ball  was  fi'eely  suspended. 

With  this  arrangement,  and  reflecting  on  all  the  facts  above 
developed,  I  admitted  the  hope,  that  I  might  possibly  produce 
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something  which  might  approach  to  an  artificial  polar  light, 
a  northern  and  southern  light,  or  av/rora  bcrealia  and  auatralis. 
In  order  to  supply  my  sphere,  like  that  of  the  earth,  with  two 
magnetic  poles  of  equal  force,  and  to  be  able  to  regulate  their 
intensity,  an  electro-magnet  appeared  to  me  the  best  means. 
I  coiled  a  copper  wire,  one-twelfth  of  an  inch  thick  and  covered 
with  silk,  round  a  cylindrical  iron  bar,  an  inch  in  diameter, 
which  I  placed  diametrically  within  the  sphere.  Its  length 
was  precisely  that  of  the  internal  diameter  of  the  hollow  sphere, 
sad  it  fitted  into  it  so  as  not  to  fiall  out  of  its  place,  as  long  as 
the  ball  was  not  separated  into  its  halves.  I  placed  it  verti- 
cally, touching  the  highest  and  lowest  points«of  the  hollow 
within  the  ball,  and  brought  the  two  wires  out  through  two 
small  holes  lined  with  quill,  above  and  below.  They  were 
now  connected  with  a  Smbe's  battery,  having  an  active  silver 
surfiioe  of  more  than  two  and  a  half  square  feet.  I  showed 
the  apparatus,  thus  arranged,  in  the  dark  chamber  to  Professor 
Dr.  Hubs  of  Stockholm,  M.  Hochstbtter,  Baroness  von  Au- 
GUSTIN,  Mile.  Pauee,  Mile.  Glaseb,  Mme.  Bauer,  and  Mile. 
ZiNKEL,  all  perfectly  healthy  and  vigorous  persons. 

572.  Dr.  Huss,  the  least  sensitive,  saw  the  ball  only  for  a 
moment  or  two,  while  the  battery  was  acting  most  powerfully ; 
but  he  soon  lost  sight  of  it,  whether  firom  weakness  of  the  in- 
ducing current,  or  subjective  intermission. 

573.  M.  HocHBTETTER  saw  a  bright  round  spot  appear  roimd 
each  pole,  about  two  inches  in  diameter^  without  distinguish- 
able colours,  and  in  the  central  points  of  the  outer  sur&ce 
exactly  corresponding  to  the  ends  of  the  electro-magnet  within. 
More  he  did  not  see. 

574.  Baroness  voN  Augustin  saw  the  ball  by  itself  feebly 
luminous.  When  the  connection  with  the  battery  was  esta- 
blished, the  light  increased,  and  the  ball  became  enveloped  in 
odylic  smoke.  At  the  poles  she  saw  brighter  portions,  which 
cast  a  turbid  but  distinctly  visible  light  on  the  ceiling  and  the 
floor.  She  observed  diflferences  of  colour  on  its  siu&ce,  feeble 
indeed,  but  on  the  north  distinctly  blue,  on  the  east  grey  and 
dark,  on  the  south  reddish ;  the  west  side  was  brightest,  but 
she  could  not  with  certainty  define  its  colour. 
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Anka  Hetmanek  saw  the  ball  in  white  odylic  glow  before 
it  was  connected  with  the  battery.  When  connected,  it  be- 
came much  brighter,  with  coloured  streaks  from  one  pole  to 
another.  The  colours  were  on  the  north,  blue ;  on  the  west, 
yellow ;  on  the  south,  red ;  on  the  east,  dark  grey ;  on  the 
north-west,  green.  The  poles  were  brightest,  the  upper  blue, 
the  lower  red. 

Mme.  Fenzl  saw  the  ball  become  luminous  as  soon  as  it 
was  connected  with  the  battery.  The  south-west  side  was 
much  the  brightest,  but  could  not  distinguish  colours.  But 
from  both  poles  she  saw  lights  flowing,  which,  to  use  her  ex- 
pression, spread  over  the  poles  like  expanded  parasols  ;  they 
were  concentric  with  the  polar  surfaces,  but  at  a  short  distance 
fix)m  them. 

575.  The  phenomena  appeared  much  better  to  the  eyes  of 
Mile.  Pauer.  Before  connection  with  the  battery,  she  saw 
the  ball  like  a  pale  ball  of  light  in  the  air.  When  the  cur- 
rent passed  through  the  coil,  the  ball  acquired  a  strong  odylic 
glow,  which  soon  became  coloured.  The  north  side,  when 
she  looked  down  on  it,  appeared  blue ;  the  west,  yellow ;  the 
south,  red ;  the  east,  grey ;  she  saw  green  between  north  and 
west,  orange  between  west  and  south,  violet  between  east  and 
north.  The  west  side  was  brightest,  the  east  darkest.  The 
colours  shaded  insensibly  into  one  another.  But  the  most 
intense  light  appeared  at  the  points  corresponding  to  the  poles 
of  the  inclosed  electro-magnet,  which  were  the  poles  of  the 
ball.  The  upper  had  a  blue,  the  lower  a  red  spot,  the  former 
being  connected  with  the  silver,  the  latter  with  the  zinc  of  the 
battery.  Each  spot  was  four  inches  in  diameter,  and  passed 
at  their  outer  border  into  yellow,  which  again  was  lost  in 
grey.  At  both  poles  flames  appeared,  blue  above,  red  below, 
and  about  four  inches  high.  The  whole  surface  was  covered 
with  a  delicate  grey  nebulous  veil,  seen  most  distinctly  in 
proflle,  and  about  0.4  of  an  inch  high.  It  appeared  to  her  to 
flow  gently  fix)m  the  equator  to  the  poles,  and  was  disturbed 
by  blowing  on  it.  Along  the  equator,  all  round,  she  saw  a 
brighter  ring,  narrow  and  whitish  yellow. 
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576.  Mme.  Bauer  saw  the  ball  by  itself  in  a  feeble  yellow 
glow  floating  in  the  air.  As  soon  as  the  current  began  to 
pass,  she  saw  it  assume  a  splendid  variegation  of  rainbow 
colours.  The  light  was  most  intense  at  the  poles,  blue  above, 
red  below.  The  polar  spots  were  six  inches  in  diameter,  and 
divided  externally  into  innumerable  narrow  meridional  streaka 
of  all  the  colours,  running  in  straight  lines  towards,  and  at 
right  angles  to,  the  equator.  These  streaks  were  blue,  yellow, 
red,  and  grey  on  the  north,  west,  south,  and  east  sides  respec- 
tively, and  between  these  appeared  all  the  mixed  colours  and 
transition  tints.  The  ball  was  darker  on  the  east,  the  colours 
lighter  and  brighter  on  the  west  side.  The  intensity  of  light 
in  the  colours  diminished  towards  the  equator,  where  they 
disappeared.  But  here  a  new  appearance  presented  itself, 
the  equator  itself  formed  a  narrow  luminous  girdle  round  the 
ball.  This  last  observation  agrees  with  that  made  by  Mile. 
Pauer. 

677.  I  was  able  to  test  these  phenomena  most  accurately 
and  minutely  with  Mile.  Zinkel  during  the  catamenia.  Be- 
fore the  current  passed,  she  saw  the  ball  in  white  odyUc  glow. 
When  the  connection  was  made,  it  became  very  bright  with 
the  splendour  of  variegated  colours,  which  always  forced  from 
the  beholders  expressions  of  admiration.  She  saw  the  appear- 
ances as  the  two  preceding  sensitives  had  done ;  the  upper 
pole  blue,  the  lower  red ;  the  light  most  intense  at  the  poles, 
forming  a  large  star  of  apparently  countless  points,  or  coloured 
radial  prolongations,  running  over  its  surface  towards  the  equa- 
tor. They  were  blue,  yellow,  red,  and  grey,  in  north,  west, 
south,  and  east,  &c.  &c.  The  whole  east  side  was  darker,  the 
west  brighter,  and  so  forth. 

578.  She  saw  also  the  girdle  round  the  ball  at  the  equator. 
She  described  it  as  a  luminous  streak,  dividing,  at  the  greatest 
horizontal  circle,  the  ball  into  two  equal  parts,  upper  and 
lower.  It  was  one-fifth  of  an  inch  broad,  and  of  a  feeble 
whitish-yellow  light,  invisible  to  those  of  lower  sensitiveness, 
and  hence  not  seen  by  M.  Hochstetter,  dimly  seen  by  MUe. 
Pauer,  and  only  well  observed  by  Mme.  Bauer  and  MUe. 
Zinkel.  Above  and  below  it  was  not  sharply  defined,  but  rather 
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exhibited  the  appearance  of  a  fine  comb  with  nnmberleas  Bhcnt 
teeth,  pointing  towards  the  poles,  and  at  right  angles  to  the 
equatorial  girdle  itself. 

579.  The  light  over  the  surbucey  its  odylic  glow,  was  de- 
scribed by  her  as  hy  Mme.  Baueb  to  be  oontinnoas,  bat 
within  this  continuity  to  be  formed  of  an  infinite  number  of 
distinguishable  JUreSy  which  appeared  of  the  thickness  of  a 
small  knitting  needle,  and  ran  perpendicularly  from  both  poles 
to  the  girdle.  She  considered  these  not  as  independent  threads 
of  light,  but  rather  as  lines  of  greater  intensity,  alternating 
with  lines  of  less  intensity,  and  thus  giving  the  appearance  of 
threads  running  fix)m  the  poles.  They  all  had  the  colour  of 
their  position,  blue  on  the  north  both  above  and  below  the 
equator,  yellow  on  the  west,  and  so  forth. 

The  blue  and  red  polar  spots  had  the  considerable  diameter 
of  six  inches,  or  a  radius  of  three  inches  fix)m  the  poles.  They 
then  divided  and  formed  the  threads  which  passed  over  the 
remaining  zones  to  the  equator.  This  gave  to  the  polar  spots 
the  aspect  of  stars,  the  more  strongly  marked  from  the  differ- 
ent intensities  of  the  different  colours,  which  caused  some 
points  to  project  apparently  frirther  than  others,  and  thus  form 
a  star. 

580.  The  intensity  of  light  in  these  phenomena  diminished 
from  the  poles  towards  the  equator,  so  that,  in  the  tropical 
zones,  they  became  gradually  duller,  and  at  last  disappeared 
very  near  the  luminous  equator. 

581.  The  colours  round  the  sphere,  which  thus  formed  a 
spherical  Iris,  passed  everywhere  into  each  other,  as  blue 
through  green  into  yellow,  yellow  through  orange  into  red,  &c. 
These  transitions  were  formed  in  this  way :  each  of  the  meri- 
dional threads  had  a  colour  very  slightly  different  from  that 
of  the  threads  on  each  side  of  it ;  no  two  were  perfectly  alike, 
and  the  difference  was  marked  enough  to  be  distinctly  seen  by 
the  observer.  Thus  the  ball  appeared  as  if  composed  of  a 
thousand  coloured  threads,  which  gave  to  it  so  great  a  charm, 
that  Mme.  Baueb  and  Mile.  Zinkel  declared  that  they  had 
never  seen  any  thing  so  beautiful. 

582.  The  chief  colours  also  divided  themselves  each  in  its 


IN  SPHEBICAL  MAGNETS.  431 

own  field  into  several  chief  shades^  so  that  a  certain  number 
of  threads,  although  no  two  were  entirely  of  the  same  colotnr^ 
yet  formed  bundles  according  to  their  resemblanoes.  Thus 
there  was  a  bundle  of  dark  blue  and  a  bundle  of  azure  blue 
luminous  threads.  The  green,  which  was  developed  fix)m  the 
azTire  blue,  showed  first  a  bundle  of  blackish  green  threads, 
then  one  of  a  grass  green  colour.  The  yellow,  red,  and  grey, 
were  also  thus  divided  into  principal  shades.  The  grey  had 
in  the  middle  a  dark  grey  bundle,  0.8  of  an  inch  broad  near  the 
equator.  On  each  side  of  this  lay  a  bundle  of  whitish  light 
grey  threads,  1.2  to  1.6  inches  broad.  Before  the  violet  was 
developed  firom  the  grey  towards  north,  there  appeared  the 
often  mentioned  strange  phenomenon  of  a  narrow  portion  of 
red.  It  was  pretty  shaiply  separated  firom  dark  grey,  and 
passed  pretty  rapidly  into  dark  violet  blue.  Its  breadth  at 
the  equator  was  not  more  than  one-fifth  of  an  inch.  This 
remarkable  red  streak  was  very  brightly  luminous  and  strongly 
red,  much  brighter  than  any  part  of  the  red  on  the  south 
side  of  the  balL  Red,  there/brey  occurred  at  both  efnds  of  the 
spectrum^  beginntfig  and  closing  the  series  of  colours.  It  was 
formed  on  one  side  fix)m  the  yellow,  on  the  other  horn  the 
blue,  and  we  thus  perceive  very  distinctly  what  is  to  be  thought 
of  the  violet  of  the  spectrum  generally,  which  is  not  a  peculiar 
colour,  but  in  fact  only  a  mixture  of  blue  toith  the  neighhouring 
pure  and  independent  red  of  the  streaks  so'  often  mentioned. 
Why  this  red,  which  in  the  ordinary  spectrum  appears  only 
as  violet  in  a  part  of  the  blue,  stands  forth  independently  in 
the  odylic  spectrum — ^this  is  a  fewst,  the  causes  of  which  can 
only  be  ascertained  by  fiirther  researches  of  another  kind. 

583.  Besides  the  general  difference  in  intensity  of  light, 
between  the  west  and  east  sides  of  the  ball,  another  was  ob- 
served not  less  comprehensive,  between  the  upper  and  lower 
halves.  The  upper  half,  the  pole  of  which  was  blue,  showed 
a  very  much  stronger  light  on  its  red  and  yellow  parts,  but  was 
duUer  on  the  blue  and  grey.  The  lower,  with  its  red  pole, 
was  brighter  in  its  blue  and  grey  parts,  and  turbid  in  its 
yellow  and  red.  This  caused  the  appearance,  that  the  red 
and  yellow,  when  sent  fix)m  the  red  pole,  were  dull,  and  be- 
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came  brighter  as  they  approached  the  other  pole  beyond  the 
equator,  while  the  blue  and  grey  were  sent  off  in  dull  threads 
from  the  star  of  the  blue  pole,  which  became  more  lively  and 
bright  beyond  the  equator,  on  the  hemisphere  of  the  red  pole. 
Like  colours,  therefore,  appeared  in  opposition,  as  to  intensity 
of  light,  between  the  poles  and  the  luminous  threads,  unlike 
colours  harmonized  in  this  respect. 

684.  Such  were  Mile.  Zinkel's  descriptions  of  the  odylk 
glow  of  the  ball.  Let  us  now  attend  to  the  odylic  Jlamey  as 
seen  by  her.  At  each  pole  a  flame  streamed  out,  perpendicu- 
lar to  the  surface  of  the  sphere,  2  to  2.5  inches  high,  1.2  to 
1.6  inches  thick,  which  then  spread  out  and  laid  itself  on  aU 
sides  parallel  to  the  spherical  surface^  to  the  extent  of  a  radius 
of  3.2  inches  round  the  polar  or  central  point.  It  divided 
into  bundles  of  fibres  or  single  fibres,  and  flowed,  like  the 
fibres  of  the  odylic  glow,  and  in  the  air,  above  and  parallel  to 
them,  over  the  ball,  to  the  extent  just  mentioned.  Above 
each  pole,  therefore,  there  appeared  a  luminous  mass  of  6.4 
inches  in  diameter.  The  observer  compared  the  whole  flame 
to  a  loosely  bound  sheaf  of  com,  standing  on  the  ground,  the 
ears  and  stems  of  which  hang  over  on  all  sides,  horizontally, 
or  curved  downwards.  The  bundles  of  flame  were  not  tranquil, 
but  flickered  and  scintillated  continually  backwards  and  for- 
wards, shortening  and  lengthening,  and  shooting  out  rays  like 
the  bimdle  of  electric  light  at  the  positively  electrified  conduc- 
tor. The  resemblance  of  this  phenomenon  to  the  polar  light  of 
the  earth  or  aurora  borealis  {and  australis)  is  so  obvious,  that  it 
must  occur  to  every  one  who  may  take  the  trouble  to  read 
these  lines.  The  ball,  in  my  experiment,  is  in  fact  a  terreUe 
or  miniature  earth,  analogous  to  the  magnetic  one  of  Barlow. 

585.  Another  luminous  phenomenon,  connected  with  the 
odylic  flame  over  the  ball,  is  a  luminous  shell  of  vapour^  a  kind 
of  delicate  photosphere  surrounding  the  ball.  It  consists  of  a 
turbid  veil  of  light,  not  lying  on  the  ball,  but  at  a  small  dis- 
tance from  it,  and  floating  as  a  hollow  sphere  or  shell  in  the 
air  all  round.  Its  distance  from  the  surface  is  the  thickness 
of  a  small  finger,  or  about  0.4  inch,  and  its  thickness  about 
0.08   inch.      It  resembles  the  luminous  covering  seen  by 
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Mile.  ZiNKEL  and  others  over  the  surface  of  a  ball  connected 
with  the  electrified  conductor,  which  I  shall  describe  in  one 
of  the  subsequent  parts  of  this  work ;  but  it  diflfers  from  this 
last  in  this,  that  while  the  ball  on  the  conductor  is  entirely 
surrounded  with  the  nebulous  shell,  our  terrelle  is  only  or 
chiefly  covered  with  it  on  those  parts  where  the  blue  and  the 
red  prevail.  Over  the  yellow  and  the  grey  it  is  feebler,  and 
in  parts  disappears.  It  therefore  chiefly  affects  the  line  of  the 
meridian  in  which  the  terrelle  lies,  keeping  to  north  and  south, 
and  retreating  from  east  and  west.  Its  density  was  not  in- 
considerable, for  it  visibly  veiled  the  threads  of  odylic  glow 
beneath,  and  rendered  their  outlines  less  distinct. 

586.  Odylic  smoke  rose  abundantly  over  both  polar  flames. 
From  the  blue,  it  rose  vertically  to  the  ceiling,  inclosing  the 
silk  cord  by  which  the  ball  was  suspended.  This  cord 
acquired  a  golden  yellow  light,  as  did  a  small  weight  attached 
to  it  at  a  considerable  height.  The  smoke  formed  on  the  ceil- 
ing a  luminous  spot,  nearly  thirty  inches  in  diameter,  so 
bright  that  the  observer  could,  though  with  difficulty,  see  the 
pattern  painted  on  the  ceiling.  The  smoke  was  checked  by 
the  roof,  and  flowed  along  it  for  about  forty  inches ;  the  cord 
also  was  luminous  for  a  certain  distance  where  it  ran  along 
the  roof. 

587.  Six  months  later,  I  caused  to  be  made  a  much  larger 
ball  of  sheet  iron.  It  had  a  diameter  of  21.2  inches ;  the 
electro-magnet  was  one  inch  thick,  and  had  a  triple  coil  of 
copper  wire  one-eighth  of  an  inch  thick.  The  battery  (one  of 
Smee's  form)  used  was  so  powerftil  as  to  heat  this  wire.  The 
ball  was  shown  to  Baroness  VON  Augustin  and  MUe.  Glaser. 
The  former  saw  the  coloured  meridians  running  from  pole  to 
pole,  as  described  in  §  574.  But  she  also  saw  short  columns 
of  luminous  vapour  rising  from  the  poles,  red  and  blue  from 
the  positive  and  negative  poles.  These  stems  of  light,  as  she 
called  them,  spread  out  above,  and  turned  over.  She  com- 
pared them  to  the  aspect  of  a  palm  tree,  the  leaves  of  which 
are  sent  out  from  the  smnmit  horizontally  in  all  directions. 
Mile.  Glaseb  saw  the  coloured  streaks  or  meridional  lines  all 
over  the  ball,  with  the  colours  proper  to  every  quarter  of  the 
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compass^  as  so  often  enumerated.  The  colonied  bands  were, 
at  the  equator,  about  a  handbreadth  across,  and  divided  from 
each  other  by  turbid,  indistinct  transition  bands  of  the  same 
width,  in  which  the  colours  were  fused  together.  Above  was 
a  mass  of  light,  which  she  also  compared  to  a  tree,  the  stem  of 
which  rose  from  the  pole,  while  its  branches  spread  out  fix>m 
the  summit  on  all  sides.  This  is  predselj  the  appearance 
which  Mile.  Zinkel  described  as  an  overhanging  di^of  com, 
and  which  she  also  compared  to  a  round  painter's  brush,  held 
upwards,  and  spreading  out  at  the  top.  A  similar,  but  red 
mass,  was  seen  at  the  lower  pole,  but  less  distinctly. — ^Akka 
Uetmanek  also  saw  columns  of  light  from  the  poles,  which 
spread  out  and  bent  over  like  a  tree.  MUe.  Zinkel  saw  eveij- 
thing  on  the  larger  as  on  the  smaller  ball,  except  the  equa- 
torial girdle  and  the  distinct  threads  in  the  meridional  bundles 
of  light.  This  probably  depended  on  a  somewhat  less  int^i- 
sity  of  odylic  force  in  the  large  balL 

588.  The  statements  of  Mile.  Zinkel  are  controlled  in  these 
experiments  by  those  of  Mme.  Bauer,  of  which  they  are  onJy 
a  more  enlarged  and  detailed  developement.  Those  of  Mme. 
Bauer  are  again  confirmed  by  those  of  MUe.  Pauer  and  of 
Mile.  Glaser  ;  and  these  last  have  their  foundation  in  those 
of  the  less  sensitive  Baroness  vON  AuGUSTiN,  and  of  the  still 
less  sensitive  M.  Hochstetter.  All  give  us  the  same  phe- 
nomena, only  more  detailed,  in  proportion  to  their  higher  sen- 
sitiveness. Mme.  Bauer  is  indeed  more  sensitive  than  MUe. 
Zinkel,  in  her  ordinary  state,  is ;  but  during  these  investiga- 
tions, the  catamenia  were  present  in  the  latter ;  and  at  sudi 
periods,  she  was  not  only  as  sensitive  as  Mme.  Bauer,  bat 
even  equalled  in  perceptive  power  persons  subject  to  somnam- 
bulism, such  as  Mile.  Atzmansdorfer  and  others.  J£  Mme. 
Bauer  did  not  describe  some,  and  described  less  minutely 
others  of  the  phenomena  afterwards  brought  out  by  Mile. 
Zinkel,  this  was  probably  in  consequence  of  Ac  short  time 
during  which  Mme.  Bauer  was  able  to  tiy  the  experim^its, 
and  on  the  other  hand,  of  the  quiet  and  leisure  wi&  which  I 
was  able  to  experiment  on  MUe.  Zinkel,  to  repeat  the  trials 
on  different  days,  and  thus  bring  out  the  details. 
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589.  Such  explanations,  however,  are  not  required  for  those 
who  have  read  these  researches  with  some  attention.  The 
whole  course  of  them,  continued  as  they  have  heen  for  more 
than  three  years,  shows,  on  every  page,  that,  in  about  sixty 
persons  included  in  the  investigation,  the  same  threads  of 
physical  law  may  be  traced  throughout ;  and  that  eveiy  new 
branching  off  or  subdivision  has  only  supplied  new  proofe  of 
the  accuracy  of  the  observations,  and  new  guarantees  for  the 
consistency  which  prevails  in  the  connections  between  the  facts 
observed.  Thus  we  have  seen,  to  take  the  example  of  the 
last-mentioned  investigation  (§  525),  that  a  yellow  odylic 
flame  flows  from  the  end  of  a  verticid  bar  of  soft  iron,  but  that 
from  the  pole  of  a  magnet  an  Iris  arises  (§  517),  the  colours  of 
which  lie  in  horizontal  strata  above  each  other,  red  appearing 
a  second  time  above  the  violet.  A  horizontal  line,  forming 
the  termination  of  a  magnetic  pole,  vertically  placed  (§  560), 
yielded  an  Iris  arranged  in  vertical  strata  along  the  horizontal 
line.  Bar  magnets  diowed  (§  517,)  coloured  flames  at  both 
poles,  with  certain  principal  colours  in  imiform  contrast,  one 
such  contrast  in  the  meridian,  another  in  the  parallels.  Four- 
cornered  terminations  exhibited  at  the  comers  (§  539,  &c.)  the 
four  principal  colours  at  once.  But  it  was  found  possible  to 
isolate  and  separate  the  colours  more  perfectly  still  at  either 
pole.  A  two-pointed  termination  gave  the  two  opposite 
colours  of  the  meridian  when  the  points  lay  in  that  line  ;  of  the 
parallels,  when  they  lay  in  them  (§  561),  just  as  a  bar  magnet 
showed  them  at  its  opposite  ends.  And  a  four-pointed  termi- 
nation yielded  (§  562,)  all  the  four  colours  perfectly  separated 
and  unmixed,  on  either  pole.  Thus  was  demonstrated,  at  the 
same  time,  a  double  transversality,  with  the  most  beautiful 
distinctness  and  precision.  A  disc  exhibited  (§  565,)  on  a 
horizontal  surface  all  the  four  colours  at  once,  and  also  all  the 
mixed  and  transition  tints.  Lastly,  a. hollow  sphere,  uniting 
all  these  appearances  (§  571  etseq.),  exhibited  each  distinctly 
and  aU  collected  on  a  single  field  of  action,  the  surface  of  the 
sphere,  on  whidi  a  glance  perceived  them  all  in  their  mutual 
relations.  To  produce  these  effects^  I  sometimes  used  terres- 
trial magnetism,  sometimes  that  of  magnetic  steel  bars,  at 
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other  times  that  of  an  electro-magnet,  but  in  the  end  they  all 
come  to  the  same  principle,  as  is  easily  seen.  We  have  seen, 
in  numberless  variations,  in  this  section,  that  (to  resume  it 
briefly) — 

590.  a.  The  light,  visible  in  the  dark,  sent  out  by  magnets, 
is  seen,  by  sensitives,  of  different  colours  at  different  distances, 
but  is  constant  in  colour  for  the  same  eye,  at  a  certain  fixed 
distance,  which  varies  with  the  individual. 

h  This  light  not  only  assumes  different  forms,  but  all  known 
colours. 

c.  These  colours  embrace  the  whole  spectrum,  with  its 
mixed  colours  and  transition  tints,  as  well  as  white  and  black 
combined  in  every  shade  of  gxey. 

d.  The  colours  often  appear  singly  to  the  sensitive  eye; 
generally  blue  at  the  northward  or  negative  pole,  red  at  the 
southward  or  positive  pole,  or  grey  at  both. 

6.  But  in  most  cases,  and  especially  in  cases  of  high  inten- 
sity, several  appear  together ;  firequently  all  are  seen. 

f.  When  this  is  the  case,  and  when  the  colours  can  arrange 
themselves  freely,  they  always  assume  the  order  of  the  rain- 
bow and  of  the  spectrum. 

g.  When  stratified  horizontally  one  over  the  other,  red  is 
always  lowest,  blue  highest. 

A.  Above  the  blue,  and  connected  with  it  by  the  violet 
(which  is  an  intermediate  or  transition  colour  thus  produced), 
appears  once  more  a  pure  red,  so  that  the  odylic  spectrum, 
which  begins  with  red,  and  passes  through  orange,  yellow, 
green,  blue,  and  violet,  also  ends  in  red. 

t.  These  coloured  luminous  phenomena  are  produced, 
according  to  the  same  laws,  by  the  magnetism  of  steel  bars, 
by  that  of  electro-magnets,  and  by  that  of  the  earth. 

k.  The  last  of  these,  relatively  to  us  immoveable,  impresses 
on  the  phenomena  certain  laws,  which  yield,  for  eveiy  point 
of  the  earth  in  which  they  are  observed,  different  results. 

/.  Terrestrial  magnetism  produces  them  in  any  bar  of  softiron. 

m.  They  consist,  in  all  observed  cases,  probably  in  all  cases, 
of  an  Iris,  except  perhaps  in  certain  directions,  where  grey 
alone  occurs. 
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n.  Within  this  Iris  one  colour  usually,  more  rarely  two, 
predominates  in  size  and  intensity.  Often  this  prevailing 
colour  is  alone  seen  by  the  sensitive,  while  the  feebler  asso- 
ciated colours  escape  them. 

o.  In  general,  when  directed  downwards  in  the  line  of  dip 
or  inclination,  they  are  loaded  with  grey.  Towards  north 
they  are  blue,  yellow  above,  red  towards  the  south.  They 
are  further  yellow  towards  west,  grey  towards  east.  This 
applies  to  the  vertical  meridional  circle,  to  the  vertical  circles 
in  the  parallels,  and  to  the  horizontal  circle,  with  equal 
accuracy. 

jp.  When  the  magnetism  of  bars,  or  of  electro-magnets, 
comes,  in  virtue  of  their  unconformable  position,  into  conflict 
with  that  of  the  earth,  the  tints  are  enfeebled  and  discoloured. 
When  the  magnets  lie  conformably,  the  colours  become 
stronger  and  more  vivid.  Intermediate  positions  yield  inter- 
mediate tints  and  shades. 

q.  The  odyle  of  crystals,  of  the  animal  body,  and  of  every 
source  of  that  influence,  acts  on  the  odyUc  light  of  magnets  or 
of  other  bodies,  when  brought  into  conflict  with  it,  just  as  the 
magnetism  of  the  earth  does. 

r.  A  bar  magnet,  revolving  on  its  axis,  and  with  flames  at 
both  ends,  does  not  exhibit,  in  any  vertical  or  horizontal  circle, 
nor  in  any  other  position,  flames  at  its  poles,  the  colours  of 
which  are  complementary,  although  they  stand  in  polar  oppo- 
sition. 

s.  The  colours  of  the  upper  semicircle  have  more  intensity 
of  light  than  those  of  the  lower.  All  the  colours  on  the  north- 
ward pole  are  brighter  on  the  semicircle  towards  north,  duller 
on  the  opposite  side.  This  is  reversed  in  the  colours  of  the 
southward  pole. 

t  These  coloured  flames  may  be  communicated  from  the 
magnet  to  other  bodies. 

u.  Magnets,  ending  in  several  points,  divide  the  colours 
among  these,  so  that  each  has  a  colour  corresponding  to  its 
position  on  the  compass ;  and  the  Iris  of  every  flame  may 
thus  be  analysed  into  its  elementary  colours. 

V,  A  four-cornered  iron  plate  thus  exhibits  both  magnetism 
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and  odyle  transversely  disposed,  not  only  longitudinally  in 
the  meridian,  but  also  in  a  line  at  right  angles  to  this. 

w.  An  iron  disc,  and,  better  still,  an  iron  ball,  widi  an 
electro-magnet  passing  through  it,  exhiUts  all  these  phenomena 
united,  along  with  a  number  of  new  ones,  giving  to  its  ligbts 
all  possible  resemblance  to  the  polar  lights  of  the  terrestrial 
sphere. 

X.  The  odylic  nature  of  the  positive  magnetic  north  pole  of 
the  earth,  that  of  the  east,  and  that  of  the  ground  (that  below 
us),  have  a  general  character  of  agreement,  in  which  they 
stand  directly  opposed  to  the  negative  magnetic  south  pole  of 
the  earth,  to  the  west,  and  to  the  heavens  (that  above  us). 


ODYLIC  LIGHT 

IN  THE  MORE  LIMITED  SENSE  OP  THE  TERM. 

591.  It  is  hardly  necessary  to  explain,  that  we  must  ac- 
curately distinguiak  odylic  light  from  odylic  glow,  odylic  flame^ 
odylic  luminous  fibre,  odylic  scintillations,  and  odylic  smoke, 
and  that  these  are  all  to  be  viewed  as  sources  of  odylic  Ugbt 
All  this  is  included  in  the  fact,  that  these  phenomena  are  seen. 
For  according  to  the  structure  of  our  eyes,  we  can  only  see 
that  which  gives  out  light ;  when  we  see  any  object,  therefore, 
it  emits  limiinous  rays,  or  whatever  name  may  be  given  to  its 
emanations.  I  have  already  explained  this  clearly  in  §  20. 
The  statement  of  Mile.  Reichel,  there  recorded,  that  the 
flame  of  the  large  nine-bar  horse-shoe  difiused  light  over  the 
table  twenty  inches  around,  and  the  similar  account  of  MUe. 
Sturm  ANN  (§  56.),  have  been  in  the  mean  time  confirmed  by 
numerous  other  observers.  I  shall  here  only  name  a  few. 
Even  the  blind  BOLLMANN  observed  that  the  flame  of  that 
magnet  diffused  light  to  the  length  of  an  arm  round  it,  which 
he  compared  to  a  large  luminous  cloud.  Mile.  Zinkel  saw  a 
bar  magnet  cast  light  on  its  armature  lying  near  it.  When 
she  interposed  her  finger  or  any  other  body,  the  light  was  in- 
tercepted, and  a  shadow  was  seen  on  the  corresponding  part  of 
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the  armature.  She  also  saw  a  light  proceeding  from  the  flames 
of  two  horse-shoes  which  I  iMrought  near  each  other,  rendering 
the  whole  table  visible  to  the  distance  of  more  than  a  foot. 
(§  405.  c)  MUe.  Atzmannsdorfer  saw  not  only  the  neigh- 
bouring objects,  but  in  a  certain  degree  the  whole  room,  illu- 
minated by  the  flame,  five  or  six  feet  high,  of  the  nine-bar 
horse-shoe,  so  that  she  could  distinguish  all  large  objects  as  in 
twilight. — It  has  been  often  mentioned  that  various  other  sen- 
sitives saw  the  ceiling  so  illuminated  by  the  light  from  odyUc 
flames  and  smoke,  that  they  could  distinguish  the  lines  of  the 
painting  on  it  Dr.  NiED  and  M.  Delhez  saw  on  the  ceiling 
over  the  nine-bar  magnet  a  large  round  light  spot,  of  the  size 
of  a  common  round  table,  and  this  at  a  height  above  the 
magnet  of  from  thirteen  and  a  half  to  nearly  seventeen  feet.  Prof. 
Endlicher  and  Baroness  VON  Augustin  saw  the  ceiling  il- 
luminated to  a  large  extent  over  the  same  magnet,  and  still 
more  over  a  strong  electro-magnet  The  latter  lady  saw  the 
larger  terrelle  cast  large  lights  both  on  the  ceiling  and  floor, 
nearly  three  and  a  half  feet  in  diameter.  M.  Hochstetter 
saw  a  bright  spot  of  the  same  size  on  the  table,  caused  by  the 
flame  of  the  nine-bar  magnet,  when  in  the  electrical  atmo- 
sphere, as  well  as  a  bright  round  spot  on  the  ceiling  over  the 
flame. — I  must  here  mention  a  remarkable  case,  the  more 
worthy  of  notice,  as  it  stands  hitherto  isolated  among  my  ob- 
servations. The  two  terrelles,  besides  illimiinating  the  ceiling 
vertically  over  them  on  a  space  about  twenty-six  or  twenty- 
seven  inches  in  diameter,  cast  aho  a  separate  spot  of  light j  of  the 
form  of  the  half  moorij  laterally  north-eastwards  or  perhaps 
northwards,  on  the  ceiling ;  and  this  spot  moved  with  the  mo- 
tions of  the  balL  This  is  a  phenomenon^  which  must  yield 
very  important  results,  if  followed  up. 

592.  Mile.  ZiKKEL  once  noticed,  in  the  dark  chamber,  a 
small  spot  of  light,  on  the  opposite  side  of  the  room,  and  at  a 
considerable  height  When  we  went  nearer,  it  appeared  that 
the  spot  was  on  the  ceiling,  and  that  a  feeble  thread  of  light 
led  from  below  to  it  On  searching  below,  we  found  a  twenty- 
inch  bar  magnet,  one  square  inch  in  section,  fixed  on  a  sup- 
port, and  having  its  southward  pole  upwards.     From  this,  the 
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thread  of  light  rose  vertically,  and  formed  the  bright  spot  on 
the  ceiling,  which  was  as  large  as  the  bottom  of  an  ordinary 
wine  glass.  On  moving  the  magnet,  the  spot  moved  ;  on  in- 
terposing the  head,  it  disappeared.  This  observation  is  veiy 
remarkable,  as  proving  that  the  cause  which  produced  the 
spot  of  light  had  proceeded  to  the  distance  of  thirteen  or  fourteen 
fketj  vnihout  dispersion  ;  for  the  section  of  the  magnet  and  the 
spot  of  light  were  of  nearly  equal  size. 

693.  I  placed  a  seven-bar  horse-shoe  at  the  distance  of  two 
feet  from  the  wall.  There  appeared  two  spots  near  each  other. 
One,  blackish,  corresponded  to  the  northward  pole ;  the  other, 
brighter  and  reddish,  to  the  southward  pole.  Both,  according 
to  Mile.  ZiNKEL,  were  as  large  as  an  egg.  I  cannot  enter 
into  the  explanation  of  this  interesting  phenomenon  here,  but 
must  reserve  it  for  one  of  the  following  treatises.  I  only  ex- 
tract here  the  fact,  that  the  flames  of  horse-shoes  cause  spots 
of  light  on  side-walls,  which  remain  close  together. 

594.  Mile.  ZiNKEL  observed  these  phenomena  in  another 
form.  When  a  copper  wire,  one-twelfth  of  an  inch  thick,  was 
coiled  round  the  northward  pole  of  the  nine-bar  magnet,  a 
beautiful  flame  flowed  from  the  other  end  of  the  wire.  It  was 
eight  inches  long,  and  so  luminous  that  the  floor,  at  forty 
inches  from  it,  was  illuminated.  The  experiments  in  the  next 
section  will  still  further  establish  the  results  obtained  in  this 
one. 

CONCENTRATION  OF  THE  ODYLIC  LIGHT. 

695.  The  experiment  described  in  §  18,  in  which  I  con- 
centrated magnetic  light  by  a  large  lens  in  presence  of  MUe. 
Beichel,  has  been  since  repeated  with  many  others.  I  pro- 
cured from  Paris  a  large  lens,  which,  with  a  diameter  of 
twelve  inches,  had  a  focal  length  of  11.5  inches.  This  heavy 
glass  was  so  framed,  as  to  admit  of  motion  in  every  direction. 
I  now  placed  the  nine-bar  magnet  at  forty  inches  from  the 
lens,  towards  which  its  poles  were  directed.  I  could  not 
remove  the  magnet  further  off*,  because  I  should  then  have 
lost  too  much  of  its  feeble  light ;  but  even  at  this  distance, 
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since  the  flame  was  10  or  12  inches  wide,  I  might  expect  that 
a  sufficient  number  of  parallel  rays  would  fall  on  the  lens,  to 
admit  of  concentration  into  one  principal  focus.  I  showed  the 
whole,  when  thus  arranged,  at  different  times,  to  Mile. 
Atzmannsdorpeb,  MUe.  Dorfer,  Mme.  Kienesberger, 
Friedrioh  Weidlich,  mm.  Kotschy  and  Tirka,  Johann 
Klaiber,  the  blind  Bollman5,  Mile.  Zinkel,  and  Mile. 
Glaser.  Even  Bollmaitn  saw  three  lights  in  different 
places,  and  when  I  made  him  feel  for  the  sources  of  them,  his 
hand  touched  first  the  magnet,  which  he  saw  pale  yellow,  then 
the  lens,  which  was  reddish,  and  lastly  the  screen,  where  he 
saw  the  smallest,  but  the  brightest  and  strongest  light.  All 
the  others  saw,  when  the  screen  was  irom  twelve  to  sixteen 
inches  distant  firom  the  lens,  a  round  spot  of  light,  from  0.96 
of  an  inch  to  3.2  inches  in  diameter.  The  most  exact  observers 
pointed  out  twelve  inches  as  the  distance  at  which  the  spot  was 
smallest  and  brightest.  (The  focal  length  of  the  lens  was 
11.6  inches.)  This  was  the  opinion  of  Mme.  Eiekesberger, 
Mile.  Zinkel,  and  MUe.  Glaser.  They  all  saw  the  lens  in 
red  odylic  glow,  as  the  bell-jar  of  the  air-pump  was  when  a 
magnet  was  beneath  it,  but  the  focal  image  white.  M. 
EoTSCHT  and  MUe.  Atzmaknsdorfer  also  described  a 
distinct  cone  of  Ught,  the  base  of  which  waa  on  the  lens,  the 
point  in  the  focus,  and  which  shone  in  the  air.  MUe.  ZiKKEL 
and  MUe.  Glaser  saw  the  image  enlarge,  whenever  the 
screen  was  moved  either  nearer  to  or  ftirther  from  the  lens. 
Mme.  Kienesberger  added,  that  when  the  screen  was  moved 
further  off,  the  enlarged  image  assumed  prismatic  colours^  a 
dark  red  spot  occupying  the  middle,  a  yeUow  zone  round 
this,  and  externally  a  broader  zone  of  blue.  MUe.  Glaser, 
who  moved  the  screen  backwards  and  forwards  for  herself, 
saw  sometimes  a  blue  zone  round  the  yeUow,  sometimes  a  blue 
spot  on  its  middle.  MUe.  Zinkel  also  often  observed  the 
same  prismatic  colours  (the  three  primary  colours).  Here 
then,  also,  an  Iris  had  began  to  develope  itself.  Although  I  had 
entertained  hopes  of  seeing  the  odylic  light  when  concentrated, 
and  of  thus  observing  it  for  myself,  I  waa  unable  to  perceive 
a  trace  of  it.     When  I  placed  a  seven-bar  magnet  above 
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tke  c&foty  in  order  to  •trengthen  the  effect,  Baronen  ton 
AVOUSTIN  saw  on  tix  screen  a  round  spot  of  six  imjies 
diameter,  in  the  middle  of  which  was  anoth^  brighter  spot, 
less  than  an  inch  in  diameter.  This  was  obviouslj  the  focns 
of  the  parallel  rays  which  fell  on  the  lens.  The  Baroness  had 
the  kindness  to  make  a  painting  of  this  in  oils,  as  it  appeared 
to  her,  and  thus  render  it  plain  to  others.  I  repeated  this 
experiment  with  Mme.  Fenzl,  who  has  the  same  degree  of 
sensitiveness  as  Baroness  yon  Augustin.  It  was  interesting 
to  hear  from  her  predselj  the  same  description  of  what  she 
saw.  In  order  to  test  the  observers,  I  made  varioxts  changes 
which  they  conld  not  be  aware  of  wxt  understand,  moving  the 
screen  in  every  direction,  as  well  as  the  magnet,  and  turning 
the  lens  a  little  up  or  down.  In  all  these  cases,  they  uni- 
formly described  the  position  of  the  focus  as  it  ought  to  have 
been,  according  to  the  known  laws  of  dioptrics.  Details  are 
here  unnecessary.  By  all  these  observations,  made  on  four 
diseased  and  eight  healthy  persons,  the  former  statements  (ji 
MUe.  Beichel  were  confirmed  in  every  particular ;  and  I 
can  only  hope  that  other  conscientious  observers  may  soon 
repeat  them,  and  establish  the  fact  indicated  by  them.* 

*  At  tfie  close  of  the  proeee^ngs  «f  the  self-etyled  Committee  of  Phymcius 
discord  arose  in  its  own  bosom.  Some  of  th^n,  and  especially  Drs.  Wotkkula 
and  Staineb,  felt  bow  much  was  insecure  in  their  method  of  inTCbiigationy  and 
the  want  of  sufficiently  trustworthy  grounds  for  the  conclusions  drawn.  The 
latter  gentleman,  before  the  publication  of  the  proceedings,  took  the  natoral 
and  sensible  precaution  of  obtaining  from  some  of  the  senaitiTe  persons  with 
whom  I  had  experimented,  some  account  of  the  method  I  pursued^  and  of  the 
results  they  observed.  As  he  obtained,  from  persons  of  the  highest  character, 
only  confirmation  of  aU  I  had  stated  as  to  the  sensations  and  luminous  pheno- 
mena, he  expressed  a  wish,  for  his  own  conyiction,  to  be  permitted  to  assist  at 
some  of  my  experiments.  With  the  greatest  pleasure  and  readiness  I  inrited 
him  to  a  trial  made  with  a  new  sensitiye  whom  I  had  never  before  seen.  Dr. 
Stainer  was  necessarily  convinced  by  what  he  saw,  of  the  care  and  caution 
with  which  my  experiments  were  made ;  and  it  could  not  but  happen,  that 
seriooB  misgivingB  should  arise  in  his  mind,  lest  the  superficial  kbours  of  the 
Committee  (!)  might  be  refuted  by  me  with  proofs,  and  those  who  took  part  in 
them,  sooner  or  later,  exposed.  All  this  induced  him  to  deliver  an  address  in 
the  Society  of  Physicians  of  16th  November  1846,  in  which  he  earnestly  opposed 
Che  publieation  of  the  Report  of  the  Committee,  directed  agunet  MUe.  Rbichel, 
and  indirectly  against  me.    In  this  address,  which  is  printed  in  the  protocol  of 
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596.  I  must  here  mention  an  obsetvation,  made  with  Pro- 
fessor Endlicheb.  Being  accustomed  to  nse  spectades,  he 
kept  them  on  in  the  dark  chamber.  When  I  placed  the  mag- 
net before  him,  and  he  did  not  see  it  so  well  as  I  expected  from 
what  I  had  seen  of  his  sensitiveneas,  Dr.  Fenzl,  who  was 
present,  suggested  that  possibly  the  spectacles  interfered.  M. 
Endlicheb  took  them  off.  Immediately  he  saw  the  flames 
very  distinctly,  and  just  as  I  had  supposed,  from  my  know- 
ledge of  him,  he  would.  The  glasses  had  reflected  one  part, 
and  absorbed  another,  of  the  light,  and  that  which  wmb  trnm 
mitted  was  so  insignificant  a  residue,  that  it  only  nAcei  for 
a  feeble  perception,  while  the  whole,  as  gma  out  by  the  mag- 
net, was  quite  easily  seen,  andlonaed  a  flame  four  inches  high. 

507.  It  hmag  been  iJras  shown,  that  the  odylic  Ught  of 
magnets  is  transmitted  through  glass,  and  its  passage  suflSsrs 
absorptions,  reflections,  and  refractions,  like  those  of  ordinary 
light,  it  was  necessary  to  test  the  former  by  a  mirror,  and  com- 
pare its  action  on  odylic  light  with  its  action  on  ordinary  light 
It  was  possible  that  odylic  light  might  be  absorbed,  and  thus 
be  unfitted  for  producing  catoptrical  phenomena,  inasmuch  as 
the  odyle  from  which  it  originates,  is  easily  absorbed  by  all 
kinds  of  matter. 

598.  I  tried  this  with  ordinary  glass  mirrors.     I  placed  one 

that  nttingy  he  said,  ainoDg  other  thiogs, "  tiiat  from  tuck  retulU  no  abeohite  proof 
agaiDst  the  thing  oould  be  brought  For  his  part,  he  must  expressly  state, 
that  he  had  had  an  opportunity  of  seeing  Baron  ton  Reichbnbach  experiment 
with  persons  for  whose  honour,  love  of  truth,  and  impartiality  in  the  matter,  he 
eould  answer  as  for  his  own  ;  and  that  he  had  been  astonished  at  the  coinci- 
dence of  the  statementi  of  these  persons  with  the  assertions  made  by  Baron 
TOM  Rbichbmbach  in  his  work.  Other  honourable  persons,  well  known  to  him, 
had  also  assured  him,  that  Reichembach's  discoveries  had  been  confirmed  in 
their  own  persons.'*  Consequently,  Dr.  SrArnsB  expressed  his  opinion,  that 
these  proceedings  could  only  compromise  the  Society,  and  that  it  would  be  best 
that  they  should  either  not  be  published  at  all,  or  at  the  utmost,  published  only 
within  the  Society,  beyond  whose  limits  they  should,  like  a  private  matter,  on 
no  account  be  allowed  to  pass.  On  this  there  arose  a  violent  debate  in  the 
general  meeting  of  the  Society,  and  it  was  decided  by  a  large  majority,  that  the 
report  of  the  self-styled  Committee  ihould  nU  be  pitbluhed  in  th$  nam  o/ths 
Society.  How  well  this  resolution  was  respected  and  fulfilled  by  the  function- 
aries of  the  Society,  any  one  may  see,  who  looks  at  the  title  of  the  report  in  the 
Journal  in  which  it  appeared. — R. 
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before  the  bed  of  Mile.  Atzmannsdorfeb,  and  opposite  to  it, 
in  the  proper  position,  the  nine-bar  magnet,  standing  vertically. 
She  saw  in  the  mirror  the  image  of  the  odylic  glow  of  the 
metal,  but  not  that  of  the  flame,  not  even  a  trace  of  it,  when 
she  carefully  looked  for  it  in  difierent  very  dark  nights.  I  re- 
peated this  experiment  a  year  later  with  Mile.  Zixkel,  who 
also  saw  the  glow  reflected,  but  could  not  perceive  in  the  mir- 
ror the  flame  or  any  other  emanation.  The  light  of  this  flame 
was  therefore  so  feeble,  that  after  the  usual  absorption  by  the 
glass,  there  was  not  enough  left  to  be  reflected  in  a  form  visible 
to  these  two  sensitives. 

599.  I  had  already  become  resigned  to  this,  and  had  no 
hope  of  having  the  flame  observed  in  the  mirror,  when,  in  a 
repetition  with  Mile.  Glaser,  she  firmly  declared  that  she  not 
only  saw  the  glowing  image  of  the  magnet,  but  also  an  image 
of  the  flame,  although  a  very  feeble  one.  I  now  repeated  the 
trial  with  Mile.  Zinkel,  during  the  catamenia.  She  also  now 
saw  a  reflected  image  of  the  flame,  which  she  could  not  per- 
ceive before.  Lastly,  I  tried  it  with  Mme.  Bauer.  She  saw 
in  the  mirror  many  glowing  objects  quite  easily ;  and  she  per- 
ceived the  flames  of  the  magnet  so  well,  as  to  be  able  to  dis- 
tinguish the  blue  and  red  flames  of  the  opposite  poles.  But 
she  also  said  that  the  image  was,  beyond  comparison,  duller 
and  feebler  than  the  flame  itself.  In  the  latter,  she  could  see, 
at  both  poles  of  a  seven-bar  magnet,  traces  of  the  Iris,  yellow 
and  violet,  as  well  as  smoke.  These  were  indeed  feeble,  but 
on  the  image  they  had  disappeared  entirely. 

600.  In  some  cases,  the  odylic  light  can  also  pass  through 
semi't/ranspareni  bodies.  It  can  be  seen,  for  example,  through 
the  closed  eyelids.  This  was  first  observed  by  Mme.  Fenzl, 
who  told  me,  that  she  could  see  the  light  in  the  dark  chamber 
at  a  certain  distance,  even  with  closed  eyes.  Mme.  Bauer 
and  Miles.  Zinkel  and  Atzmannsdorfer  confirmed  this. 
They  could  not  see  the  form,  but  they  could  tell,  when  a  body 
which  gave  out  odylic  light  was  brought  near  to  them,  with 
certainty  where  the  light  was.  They  all  saw,  with  closed  lids, 
the  light  both  of  the  flame  and  of  the  glow.  They  could  point 
out  the  direction  from  which  the  light  came,  whether  from  one 
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or  more  points,  and  they  could  thus  see  both  the  glow  and  the 
flame,  not  by  their  peculiar  character,  but  because  both  gave 
out  light. 

601.  Now,  an  eyelid  is  strongly  translucent.  If  a  candle  be 
brought  near  any  one  standing  in  the  dark  with  closed  eye, 
he  becomes  immediately  aware  of  the  arrival  of  light.  This 
translucency  is  so  great,  that  no  one  can  endure  to  look  at  the 
mid-day  sun  through  closed  eye-lids  for  more  than  a  very  short 
time.  The  odylic  lights  weak  as  it  tSy  has  yet  force  enough  to 
pass  through  the  closed  eyelids^  and  become  perceptible  by  sensi- 
tives. We  shall  see  hereafter  that  this  circumstance,  appa- 
rently insignificant,  is  not  without  importance,  when  we  have 
to  explain  certain  other  rather  striking  phenomena  observed 
in  sensitive  persons. 

THE  NORTHERN  UGHTS,  OR  AURORA  BOREALIS. 

602.  I  may  now  be  permitted  to  return  for  a  moment  to  the 
subject  alluded  to  in  §  2,  and  in  §  21,  in  the  very  beginning  of 
these  researches.  Even  then,  at  a  time  when  I  knew  far  less 
concerning  odylic  light,  I  expressed  the  opinion  that  it  was 
nothing  else  than  the  same  phenomenon,  which,  on  the  great 
scale,  appears  as  the  aurora  borealis,  or  rather  as  the  polar 
light,  south  as  well  as  north.  This  opinion,  during  the  long 
period  which  I  have  since  then  devoted  uninterruptedly  to  the 
subject  of  odylic  phenomena,  has  not  only  not  lost  any  of  its 
probability,  but  has  acquired  additional  strength  and  security 
from  many  parts  of  the  investigation.  The  observations  on 
the  behaviour  of  odylic  light,  under  the  more  or  less  exhausted 
receiver  of  the  air-pump,  the  developement  of  colours  in  it  so 
often  seen  in  my  later  experiments,  the  motions  which  we  can 
at  pleasure  communicate  to  it,  the  discovery  that  there  are 
perfectly  healthy  persons  in  large  numbers  to  whom  it  is  visible; 
these  and  other  facts  of  importance,  not  only  do  not  oppose  my 
original  view,  but  all  of  them  lend  it  new  and  powerful  sup- 
port. The  theory  of  Sir  Humphry  Davy,  that  the  aurora  is 
not  so  much  a  magnetical  as  an  electrical  phenomenon,  a  slow 
tranquil  equalization  or  neutralization  of  the  atmospheric  elec- 
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tricitj,  at  heights  where  the  atmosphere  is  highly  rarefied, 
and  supplanting  the  rapid  process  of  neutralization  of  storms 
in  our  lower  latitudes,  and  at  lower  atmospheric  heights,  meets 
with  many  difficulties  on  a  full  consideration  of  the  subject. 
First,  during  winter,  the  meteorological  phenomena  of  rain 
and  snow  occur  without  storms  in  the  temperate,  as  well  as  in 
the  arctic  zones,  while  in  the  former,  no  appearance  similar  to 
the  aurora  is  produced  by  the  atmospheric  electricity.  Secondly, 
according  to  the  multiplied  observations  made  on  the  aurora 
since  the  time  of  Dayy,  the  aurora  does  not  occur  more  fre- 
quently in  winter  than  in  summer.     Thirdly,  according  to  the 
knowledge  we  have  acquired  of  the  laws  of  electricity  from 
other  sources,  such  an  accumulation  of  electricity  as  would  be 
necessary  to  fillwithlight,asoftenhappens,half  aquadrantof  the 
sky  during  perhaps  more  than  half  the  night  for  nights  together, 
cannot  be  well  conceived  to  take  place  in  our  atmosphere,  in 
the  state  of  constant  motion  which  belongs  to  it     Lastly,  we 
can  see  no  reason  why  such  an  accumulation  of  atmospheric 
electricity,  even  if  it  could  exist,  should  occur  exactly  round 
the  magnetic  terrestrial  poles.*    Davy's  suggestion  has  been 
admired  as  a  very  ingenious  thought ;  but  it  has  obtained  no 
firm  footing  among  the  established  laws  of  natural  science,  be- 
cause it  does  not  give  a  sufficient  account  of  cause  and  efiiect 
in  these  remarkable  phenomena.     But  now  that  we  know, 
from  the  preceding  researches,  thaijlaming  lights  exist  over  mag- 
neiicpoleSj  larger  than  the  magnets  Jram  which  they  fiow  ;  when 
we  learn  that  these  flaming  appearances  are  moveable^  undulat- 
ing, often  moving  in  serpentine  windings,  like  those  of  a  ribbon 
agitatedby  the  wind,  becoming  at  every  moment  larger  or  smaller, 
shooting  out  rays,  scintillating,  variegated  in  colour,  and  cfUn 
nebulous,  vaporous,  and  cloud-like  ;  when  we  find  that  with 
our  breath  toe  can  cause  it  to  flicker  backwards  and  forwards  ; 
when  we  observe  that  it  increases  in  a  rapid  ratio,  in  size,  inr 
tensity,  and  brilliancy,  in  rarefied  air  ;  and  lastly,  when  we  sec 
it  followed  at  every  step  by  the  play  of  rainbow  colours,  cfec,  Ac 

*  It  18  not  observed  that  those  accumulationB  of  electridty  with  which  stomu 
are  certainly  connected,  have  any  such  tendency  towards  the  magnetic  poles. 
— W.G. 
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— there  remains  hardly  one  essential  mark  of  distinction  be- 
tween magnetic  light  and  terrestrial  polar  light ;  unless  we  re- 
gard as  such,  the  difference  of  intensity  and  amount  of  light,  in 
virtue  of  which  the  polar  light  is  visible  to  every  ordinary  eye, 
llie  magnetic  light  only  to  the  sensitive  eye. 

The  undulations  and  serpentine  windings,  which  the  aurora 
borealis  often  displays,  are,  on  the  supposition  of  the  identity 
of  the  two  lights,  naturally  and  simply  explained  by  the  motion 
of  the  wind  which  causes  the  light  of  the  earth  to  wave  to  and 
fro  in  moTO  or  less  rarefied  strata  of  air,  precisely  as  our  breath 
does  with  the  odylic  light  of  magnets.  The  constant  alterna- 
tions of  greater  and  smaller  size,  in  the  aurora,  correspond 
exactly  to  the  unsteadiness  of  the  magnetic  light  in  our  expe- 
riments. The  powerful  light  from  great  and  undetermined 
heights  in  the  atmosphere,  observed  by  some  travellers  to  lie 
higher  than  the  higher  clouds,  agrees  beautifully  with  our  ob- 
servations on  the  magnetic  light  in  the  exhausted  receiver, 
where  the  odylic  light  increased  strikingly  in  size  and  bril- 
liancy under  half  of  the  ordinary  atmospheric  pressure.  But 
the  equally  well  attested  and  even  more  numerous  observations 
of  other  travellers,  who  have  studied  numerous  polar  lights 
with  the  most  conscientious  attention  in  the  polar  regions,  to 
whom  their  height  appeared  very  much  less,  and  who  often  de- 
scribed them  as  luminous  clouds,  also  harmonise  perfectly 
with  the  nature  of  the  odylic  light  of  magnets.  We  have 
very  frequently,  in  the  course  of  these  researches,  met  with  the 
odylic  phenomena,  of  luminous  nebulae  or  vapours,  flame-like 
smoke,  or  whatever  name  may  be  given  to  the  varieties  of  this 
appearance.  It,  also,  increased  in  strength  under  diminished 
pressure.  This  is  the  cause  of  the  appearance  of  luminous 
clouds  constantly  rising,  which  render  complete  the  parallel 
between  the  odylic  light  of  magnets  and  the  polar  light  of  the 
earth.  Some  have  endeavoured  to  explain  this  phenomenon 
by  the  assumption  of  illuminated  ordinary  clouds.  In  many 
cases,  such  may  have  really  occurred ;  but  we  have  seen  that 
they  are  not  essential,  and  that  odylic  accumulations  alone 
suffice  to  develope  in  the  air  luminous  smoky  appearances, 
that  is,  luminous  clouds,  which  in  my  experiments  rolled  up 
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in  heavy  masses,  like  cumuli,  and  sometimes  illuminated  the 
whole  room  up  to  the  ceiling. — ^The  higher  the  odylic  emana- 
tions of  the  terrestrial  magnetic  poles  rise  in  or  beyond  the 
atmosphere,  the  larger,  more  luminous,  and  more  brilliant  must 
their  torrents  of  flame  become,  for  the  same  reason  that  they 
increased  in  so  striking  a  manner  under  the  receiver  of  the 
air-pump,  even  vri th  moderate  rarefaction.  Since  healthy  per- 
sons, if  not  sensitive,  perceive  no  sensations  caused  by  mag- 
netism or  by  odyle,  we  can  see  why  travellers,  even  at  or  near 
the  magnetic  poles  of  the  earth,  were  not  able  to  observe  any 
unusual  sensations.  Even  the  observation  frequently  made 
by  them,  that  in  very  high  latitudes,  the  aurora  borealis  is 
seen  to  the  south,  is  no  longer  enigmatical ;  for  odylic  light, 
wherever  it  is  developed,  shines  from  its  locality  with  equal 
brightness  in  all  directions. 

603.  If  we  now  look  at  the  rich  combination  of  odylic 
luminous  phenomena  presented  by  the  iron  sphere,  and 
described  in  §  571  et  seq.,  we  see  in  it  a  kind  of  terreUe  or 
miniature  earthy  exhibiting  a  northern  and  a  southern  aurora^ 
or  polar  lighty  on  the  small  scale.  As  the  earth  is  a  magnet 
on  the  largest  scale,  so  also  is  our  terrelle,  in  virtue  of  the 
electro-magnet  passing  through  its  axis,  a  magnet  of  the  same 
form  in  little.  The  poles  sendforth,  in  iJuit  case  on  the  larger j 
in  this  on  the  small  scale j  a  delicate  light ^  visible  only  in  the 
darkness  of  night.  At  a  certain  height  over  both  poles  it  bends 
round  J  and  flows  from  all  sides  to  the  tropical  zones,  in  the  form 
of  threads  J  or  bands  and  rays.  All  this  takes  place  on  the 
terrestrial  sphere  just  as  on  the  terrelle ;  and  the  light  plays 
in  all  the  glory  of  rainbow  colours  on  the  former  as  on  the 
latter.  If  now  we  may  venture  to  add  that,  in  the  two  cases, 
the  amounts  and  intensities  of  the  odylic  light  will  most  pro- 
bably be  to  each  other  in  the  ratio  of  the  different  mass  in  the 
two  spheres  (which,  as  is  well  known,  increases  as  the  cubes 
of  the  diameters,  while  the  surface  increases  only  as  the  squares 
of  the  diameters),  and  consequently  the  odylic  light,  sent  out 
from  the  m^iss,  but  only  spread  over  the  surface j  must  be  more 
concentrated  and  intense,  in  a  ratio  corresponding  to  the  diffe- 
rence of  size,  over  the  terrestrial  poles  than  over  those  of  the 


A  PHENOMENON  OF  ODYLIC  LIGHT.  449 

terrelle, — if  we  may  suppose  this ;  then  the  vastly  greater 
luminous  power  of  the  polar  light,  as  compared  with  that  of 
the  terrelle  under  the  ordinary  pressure,  becomes  in  some 
degree  conceivable. — A  second  cause  of  difference  in  intensity 
between  the  large  and  the  small  polar  lights^  is  to  be  sought  for 
in  the  odylic  action  of  the  sun  and  moon  on  the  earth,  I  have 
noticed  generally,  in  §  95  et  seq.,  and  in  §  118  et  seq.,  some 
experiments,  fix)m  which  it  appears  that  both  these  heavenly 
bodies  communicate  a  powerful  odylic  charge  to  all  objects  on 
which  their  rays  fall.  The  surface  of  the  earth,  on  which 
they,  in  some  part  of  the  globe,  constantly  shine,  receives, 
therefore,  uninterruptedly,  a  supply  of  odyle  from  the  sun, 
just  as  it  receives  its  supply  of  solar  light  and  heat.  It  is 
therefore  not  alone  the  odyle  inherent  in  the  earth,  considered 
as  a  magnet,  which  appears  in  a  concentrated  form  at  its  poles, 
but  in  addition  to  this,  there  is  the  copious  supply  derived  from 
the  sun  and  moon.  According  to  the  laws  which  regulate  it, 
the  odyle,  when  it  reaches  the  earth's  surface,  not  only  flows 
towards  those  parts  where,  at  the  moment,  the  odylic  charge 
is  weaker,  but  it  immediately  becomes  polarised ;  that  is,  the 
current  sets  towards  the  poles,  and  there  increases  the  intensity 
of  the  phenomena  caused  by  the  odyle  inherent  in  the  mass 
of  the  earth.  The  inequalities  in  the  state  of  the  surface, 
according  as  it  is  covered  with  clouds  or  not,  the  odylic  rays 
being  in  the  former  case  arrested  in  the  atmosphere,  in  the 
latter  falling  on  the  solid  mass  of  our  planet,  and  the  different 
positions  of  sun  and  moon  in  regard  to  the  earth,  according  as 
they  act  in  combination  with,  or  in  opposition  to  one  another ; 
— all  these  things  necessarily  cause  fluctuations  and  irregula- 
rities in  the  occurrence  of  the  polar  light,  just  as  they  do  in 
the  weather,  or  in  meteorological  phenomena  generally.  The 
difierences  in  the  intensity  of  the  odylic  light  between  the  poles 
of  the  terrelle  and  those  of  the  earth  are  thus  explained,  and 
to  a  certain  extent  accounted  for. 

604.  Should  it  be  objected,  that  no  magnet  passes  through 
the  earth's  axis,  as  through  that  of  my  terrelle,  I  think  such 
an  objection  can  be  easily  and  satisfactorily  met.  For  it 
cannot  annihilate  the  proved  and  established  fact,  that  the  earth 

2f 
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actoally  has  magnetic  poles,  whether  its  magnetism  proceed 
alone  from  the  snrfiAce  and  the  sun's  rays  falling  on  it,  as 
modem  philosophers  think  they  are  entitled  to  suppose,  or  be 
also  derived  from  internal  conditions  of  the  whole  planet.  But 
in  reference  to  this  last  opinion,  there  exists  a  circumstance 
favourable  to  it,  which,  so  far  as  I  know,  has  not  yet  been 
taken  into  accoimt  in  physics.  I  shall  here  venture  to  explain 
it.  It  is  now  generally  admitted  that  meteorites  are  of  plane- 
tary origin,  and  are  small  stars,  deriving  their  genealogy  from 
the  same  source,  and  revolving  in  their  paths  round  the  sun  in 
the  same  way  as  the  larger  and  smaller  planets.  And  indeed 
the  distance  is  not  greater,  from  the  mighty  Jupiter  to  the  smaU 
Vesta  or  AstrsBa,  hardly  larger  than  the  island  of  Ceylon,  than 
fit)m  these  asteroids  to  the  huge  meteorites  of  the  Senegal, 
which  are  said  to  form  small  hills  of  iron.  From  such  meteo- 
rites, through  those  of  Bahia,  Durango,  or  Zacatecas,  which 
are  masses  of  iron  of  many  tons  in  weight,  to  that  at  Aix-la- 
Chapelle,  of  a  few  tons,  and  to  our  ordinary  meteorites  of  a 
few  pounds  in  weight,  the  transition  links  are  everywhere  to 
be  found.*  From  Jupiter,  therefore,  to  the  smallest  meteorite, 
is  an  unbroken  series.  There  is  no  difference  between  a  planet 
and  a  meteorite,  except  that  of  size.  If  this  be  admitted,  and 
indeed  we  can  hardly  now  avoid  admitting  it,  then  the  struc- 
ture of  meteorites  gives  us  a  highly  valuable  key  to  open  up 
considerations  and  doctrines  concerning  the  true  internal 
condition  of  our  earth.  The  law  which  presided  at  the  for- 
mation of  meteorites,  and  fixed  their  structure  and  composition, 
presided  also,  on  this  theory,  at  the  formation  of  our  globe. 
Now,  meteorites  consist,  chiefly,  either  of  metallic  masses, 
most  commonly  iron,  with  a  portion  of  nickel  (cobalt,  &c.), 
or  of  stony  masses,  ahnost  always  abundantly  mixed  with  the 
same  kind  of  iron.  This  is  well  known ;  but  it  is  not  well 
known,  and  it  is  an  essential  point  in  the  enquiry,  that  in  the 
large  majority  of  meteorites,  the  abundant  iron  is  not  in  the 
form  of  irregular,  accidental,  and  scattered  portions,  but  in  that 

*  Baron  ton  Rbichenbach  has  long  paid  much  attention  to  the  subject  of 
meteorites,  and  poeseaBee  a  magnificent  collection  of  them,  from  all  parts  of 
the  worid,  superior,  probably,  to  any  collection  in  Europe. — W.  G. 
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of  a  ixJiefrent  neU^ork  of  cells  pervading  their  moss.  This  can 
be  seen  with  the  naked  eye  in  the  meteorites  of  Erasnojarsk; 
of  Atacama,  in  the  original  mass  of  iron  of  Bittbnrg,  in  the 
meteorites  analogous  to  these  in  the  musenm  at  Gk)tha^  of 
unknown  origin,  and  in  many  others.  But  even  those  more 
minutely  mixed,  such  as  that  of  Smolensk,  of  Seres,  of 
Blansko,  of  Taber,  of  Barbotan,  &c.  &c.  have  the  same  strue^ 
ture.  We  can  remove  the  stony  parts,  and  obtain  a  coherent 
net-work  of  iron  cells.  The  specific  gravity  of  these  stones 
varies  fix)m  3  to  4  and  6.  That  of  the  earth  is  about  4.7, 
and  it  is  therefore  probable  that  it  has  an  internal  consti- 
tution like  that  of  a  meteorite  with  a  coherent  mass  of  iron 
cells ;  that  it  contains,  throughout  its  stony  mass,  a  pervading 
web  of  metallic  iron,  like  the  large  majority  of  meteoric  stones. 
BtU  it  is  in  all  probability  this  iron  in  which  the  magnetiem  of 
the  earth  resides.  The  inequality  of  its  distribution,  as  seen 
in  every  meteorite,  and  as  we  must  also  suppose  to  exist  in 
the  earth,  renders  the  fourfold  polarity  of  the  earth  easily 
conceivable. 

605.  This  view  of  the  constitution  of  our  globe,  of  which  geo- 
logy has  not  as  yet  made  any  use,  but  which,  as  we  see,  rests 
on  a  foundation  of  hci  in  natural  history,  is  not  in  contradic- 
tion to  the  generally  admitted  supposition,  that  liquid  strata  of 
melted  matter  may  yet  exist  under  our  lowest  geological  forma- 
tions. Such  liquid  strata  exist  as  certainly  as  that  meteorites, 
when  they  reach  the  earth,  are  still  hot,  and  have  a  cntst  of 
slag,  recently  melted.  The  remarkable  meteorite  of  Clairbom 
in  Alabama  was,  when  I  received  it,  encrusted  all  round  with 
a  slag,  firom  one-fifth  to  one-third  of  an  inch  thick.  The  me- 
teoric mass  of  iron  of  Caryfort,  Decalb  county.  North  Ame- 
rica, came  to  me  with  a  crust  of  about  one-sixth  of  an  inch, 
(0.016  inch)  thick.  I  possess  the  aerolite  of  Nanjemoy  in 
Maryland,  which  is  covered,  in  parts,  with  a  porous  slag  about 
one-seventh  of  an  inch  (0.014  inch).  But  from  such  a  cover- 
ing to  the  igTieaus  fusion  of  the  mass  throughotU  is  a  long  way. 
The  earth  has  certainly  a  red-hot  or  still  fluid  covering,  seve- 
ral leagues  thick,  analogous  to  the  coating  of  slag  on  the  me- 
teorites.     There  are  too  many  concordant  and  convincing 
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proofs  of  this,  to  permit  us  to  doubt  it ;  but  we  are  &r  from 
being  thence  entitled  to  conclude,  that  it  must  therefore  be  in 
a  state  of  fusion  through  its  whole  mass,  as  is  generallj,  but 
rather  hastily  assumed.  It  is  beyond  all  comparison  more 
probable,  that  it  has  internally  the  structure  of  a  meteorite, 
and  indeed  of  one  containing  iron,  possibly  of  several  com- 
bined, as  it  daily  unites  under  our  eyes  with  new  meteorites. 

606.  Some  philosophers,  and  among  them  Dr.  Faradat, 
have  asserted,  that  the  earth  could  not  be  magnetic  through 
its  mass,  because  it  is  internally  in  a  state  of  igneous  fusion, 
and  because  we  know  that  high  temperatures  are  not  recon- 
cileable  with  the  presence  of  magnetism  in  bodies.  This  ar- 
gument has  weight,  only  so  long  as  we  regard  the  whole  mass 
as  a  lava.  But  not  only  is  there  no  strict  proof  of  this,  but 
many  considerations  are  strongly  opposed  to  it,  of  which  I 
shall  here  only  refer  to  that  above  derived  from  the  analogy  of 
meteorites.  All  of  them  are  melted  only  on  the  surface,  but 
internally  they  are  crystalline  formations,  proceeding  from  a 
force  which  can  be  shewn  to  have  operated  entirely  at  a  low 
temperature.  A  moment  has  come  for  each  meteorite,  in 
which  an  excessive  heat  has  acted  on  it  externally,  has 
melted  the  surface,  and  formed  lavas  on  it.  But  this  has  only 
been  a  moment,  and  that  a  very  short  one,  which  has  only  been 
able  to  melt  the  surface  to  a  very  limited  depth.  Such  a  mo- 
ment there  has  once  been  for  the  earth,  but  could  melt 
down  only  a  thin  crust  of  its  mass,  which  now  forms  the  red 
hot  liquid  stratum  below  its  congealed  surface,  from  which 
molten  fountain  Geologists  suppose  our  volcanoes,  our  basalts, 
trachytes,  and  porphyries  to  have  flowed,  and  the  existence  of 
which,  if  admitted,  satisfactorily  explains  the  fact,  that  in  every 
shaft  and  pit  the  heat  increases  as  we  descend.  The  hypo- 
thesis of  the  existence  of  this  fluid  stratum,  has  been  generally 
received  with  favour,  as  being  founded  on  sufficient  data.  But 
such  a  mere  crust  of  glowing  or  fused  matter  is,  even  if  several 
miles  in  thickness,  altogether  insufficient  to  destroy,  or  even 
materially  to  diminish  the  effects  of  the  magnetism  of  the  vast 
iron-pervaded  cold  sphere,  8000  miles  in  diameter. 

According  to  what  has  here  been  stated,  then,  there  does 
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aetually  exist  a  magnet,  passing  through  the  earth,  exactly  as 
I  passed  one  through  my  terrelle  (although  of  a  different  form), 
in  imitation  of  it,  and  thus  endeavoured  to  place  the  small 
sphere  in  conditions  analogous,  in  a  certain  degree,  to  those  of 
the  terrestrial  globe. 

607.  But  this  iron,  which  I  hold  we  must  assume  to  be  in- 
terwoven with  the  whole  internal  mass  of  the  earth,  as  of 
meteorites,  is  also  uniformly  crystallised.  When  meteoric 
stones  are  cut,  polished,  and  very  slowly  etched  by  diluted 
nitric  acid,  crystalline  figures  appear  on  every  portion  of  iron, 
however  small,  and  may  be.  distinctly  recognised  under  the 
microscope.  These  have  been  shown  to  be  the  same  appear- 
ances, which,  on  masses  of  meteoric  iron,  are  called  the  figures 
of  Widtmannstetten,  and  they  are  nothing  else  than  crystal- 
line forms  of  the  metallic  constituents.  I  have  examined 
many  meteorites  in  my  own  collection,  and  have  uniformly 
found  the  reguline  iron  crystallise,  exactly  in  the  same  way, 
and  according  to  the  same  laws,  as  the  large  masses  of 
meteoric  iron.  1  have  picked  out  of  the  Blansko  meteorite  * 
small  portions  of  iron,  which,  when  polished  and  etched,  not- 
withstanding their  small  size,  exhibited  not  only  planes  of 
cleavage,  but  crystallised  pyrites  enclosed  in  the  iron,  exactly 
as  in  the  large  maisses.  Meteorites,  therefore,  include  a  two- 
fold source  of  magnetic  and  odylic  polarity ;  they  consist  in  part 
cfceUvlar  btU  yet  coherent  masses  of  iron  ;  and  these  metallic 
masses  are  crystallised^  and  perhaps  form,  in  each  case,  a  single 
large  crystal,  externally  indeed  irregular,  but,  internally, 
cohering  according  to  the  laws  of  crystallization.  But  we 
know,  from  §  55,  that  all  crystals  permanently  pour  out  odylic 
light  from  their  poles.  Here,  therefore,  the  presence  of  iron, 
and  the  crystalline  form,  act  together  in  producing  magnetico- 
odylic  poles  in  the  earth,  and  these  are  the  reasons  which  to 
me  render  it  probable,  that  the  magnetism  and  the  odyle  of 
the  earth  are  to  be  ascribed,  not  only  to  external  causes,  such  as  , 
the  solar  rays,  but  also  in  great  part,  perhaps  for  the  most  part, 
to  internal  causes.     In  following  these  out  further,  the  facts, 

*  Baron  von  Rbichenbach  long  lived  at  Blansko,  in  Moravia,  and,  if  I  am 
not  mistaken,  saw  this  meteorite  fall. — W.  G. 
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Otherwise  so  strange,  that  the  astronomical  and  magnetic  pol^ 
do  hot  coincide,  that  the  earth  has  not  two,  but  four  magnetic 
poles,  and  many  others,  wiQ  no  longer  appear  miaccountabli^ 
but  will  admit  of  easy  explanation.  Thus,  the  earth  may, 
on  good  grounds,  deduced  from  the  laws  of  magnetism  and  of 
odyle,  be  supposed  to  draw  its  polar  light  in  gieat  part  from 
internal  sources,  as  my  terrelle  did  its  odylic  light  We  may 
consider  both  spheres  as  being  diametrically  penetrated  by 
bodies  in  which  reside  active  magnetism  and  odyle.  And 
thus  the  analogy  between  our  planet  and  the  imitation  of  it 
by  artificial  means  on  the  small  scale,  exists  also  in  this  view 
of  the  phenomena  as  fiilly  as  in  the  former. 

608.  In  connection  with  this  part  of  the  subject,  an  old  re- 
mark made  by  the  Swedish  philosopher  Wilkb  deserves  to  be 
recalled  to  memory ;  namely,  that  disturbances  of  the  magnetic 
needle  always  PRECEDE  the  appeofnmce  and  the  motions  cf  the 
aurora  horealis.^  This,  as  we  have  seen,  agrees  most  exactly 
with  the  phenomena  of  odylic  light ;  for  these  always  occur 
later  and  more  slowly  than  the  associated  magnetic  or  electric 
effects,  which  are  only  followed  by  the  odylic  effects  after  an 
observable  pause.  The  same  facts  which  I  have  ascertained 
in  my  dark  chamber  were  therefore,  many  years  ago,  noticed 
in  the  wide  expanse  of  heaven  by  other  obeervers. 

609.  Lastly,  I  may  here  adduce  the  observation  of  War- 
GEKTIN,  that  the  polar  lights  render  the  needle  less  acute  and 
delicate  in  its  indications^  or  blunt  H.  This  is  now  naturally 
explained.  The  aurora  borealis  is  an  odylo-magnetic  emana- 
tion, ponderable  or  imponderable,  material  or  immateriaL 
Where  it  issues  from  the  north  pole  of  the  earth,  it  is  posi- 
tively magnetic.  But  the  northward  pole  of  the  needle  is 
negative.  When  +  M  passes  over  the  needle,  therefore,  from 
north  to  south,  as  the  aurcura  does,  the  effect  is  the  same  as  if 
a  very  feeble  southward  pole  of  a  magnet  were  drawn  uninter- 
ruptedly  along  the  needle,  from  north  to  south,  during  the 
whole  continuance  of  the  aurora.  The  effect  of  the  aurora 
must  be  the  same  as  that  of  the  ordinary  reversed  stroke  of  a 
weak  magnet.    And  every  one  knows,  that  a  needle  thus 

*  Gbhler's  Physical  Dictionary,  L  161. 
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Stroked  against  its  polarity,  must  lose  power ;  that  is,  as  Wak* 
GENTIN  says,  must  be  blunted.  The  aurora  exerts  on  the 
needle  the  influence  of  a  real,  though  feeble  reverse  stroke,  the 
tendency  of  which  is  to  concentrate  at  the  southward  pole,  the 
south  or  negative  polarity  of  the  northward  pole  of  the  needle ; 
in  other  words,  to  reverse  its  polarity.  Although  the  inten- 
sity of  the  aurora  is  not  sufficient  to  reverse  the  polarity  of  the 
needle,  it  yet  weakens  or  blunts  it,  and  consequently,  as 
Wargentin  adds,  renders  it  less  sensible  to  future  polar 
lights. 

610.  All  the  facts  that  have  been  ascertained,  in  regard  to 
the  properties  of  odyle,  harmonise,  therefore,  with  constantly 
increasing  consistency,  in  the  conclusion  that  the  polar  light  is 
to  be  regarded  as  a  vast  manifestation  of  magnetic  odylic 
flame,  odylic  vapour,  and  odylic  light.  The  terrelle  exhibits 
the  phenomena  of  the  polar  light  very  perfectly  in  miniature* 
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A. 

When  I  became  acqnainted,  in  1845,  with  the  researches  of  the 
Author,  by  the  publication  of  Part  L,  I  was  naturally  anxious  to 
have  an  opportunity  of  observing,  for  myself,  the  phenomena  pre- 
sented by  sensitive  persons.  I  was  deeply  convinqed  of  the  truth 
and  exactitude  of  Baron  von  Reighenbach,  but  it  was  impossible 
not  to  feel  a  desire  personally  to  become  acquainted  with  these  in- 
teresting facts.  I  therefore  enquired  for  such  persons,  affected  with 
nervous  disease,  as  were  likely  to  be  sensitive  in  a  high  degree,  and 
I  very  soon  found  one  who  would  certainly  have  stood  very  high 
in  the  Author's  list  This  was  a  young  woman,  recently  delivered 
of  a  healthy  child  at  one  of  the  charitable  Institutions  in  this  city* 
Her  appearance  was  that  of  perfect  and  vigorous  health,  and  she 
was  nursing  a  thriving  child.  But  I  was  informed,  that  she  was 
so  excessively  nervous,  that  if  the  hand  of  another  person  were 
placed  on  her  head,  she  was  very  soon  thrown  into  convulsions,  on 
the  cessation  of  which,  she  was  found  to  be  in  a  state  of  sonmam- 
bulism.  I  was  also  told,  by  eye-witnesses  of  intelligence,  education, 
and  veracity,  that  she  exhibited,  in  this  state,  the  phenomena  of 
transference  of  one  of  the  senses.  As  it  was  obviously  not  prudent 
to  excite  convulsions,  in  order  to  produce  the  somnambulistic  state, 
I  did  not  see  her  in  that  state  at  aUL  Neither  was  it  found  practi- 
cable to  make  observations  in  the  dark,  so  that  I  was  here  confined 
to  her  sensations.  I  tried  on  her  passes  with  various  weak  mag- 
nets, the  (mly  ones  at  the  time  in  my  possession,  and,  in  every  par- 
ticular, she  described  the  same  sensations,  without  any  questions 
being  put,  as  the  sensitives  examined  by  the  Author;  namely, 
different  apparent  temperature  from  the  same  end  on  the  upward 
and  downward  pass,  so  that  she  could  instantly  tell  which  pole  or 
which  pass  was  employed.    These  sensations  were  very  vivid  and 
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Strong,  the  cooler  being  pleasant,  the  warmer  unpleasant  I  ob- 
tained precisely  similar  results  with  several  crystals  of  moderate 
size.  Both  magnets  and  crystals  caused  twitchings  and  tendency 
to  spasm.  I  then  tried  the  effect  of  holding  her  left  hand  in  my 
right,  adding  afterwards  her  right  in  my  left.  Here  also  the  sensa- 
tion of  a  current,  as  described  by  the  Author  in  $  85,  was  very 
strongly  and  vividly  felt,  and  was  not  disagreeable  to  her,  although 
tending  after  a  time  also  to  excite  spasm.  A  few  minutes  later, 
while  she  was  describing  some  of  her  sensations,  which  she  did 
very  clearly  and  intelligently,  I  quietly  crossed  my  hands,  and  took 
hold  of  both  of  hers,  unconformably,  that  is,  right  in  right,  left  in 
left.  I  had  not  thus  held  them  for  half  a  minute,  when  she  stopped 
speaking,  tore  away  her  hands,  and  gave,  word  for  word,  the  same 
description  of  the  dreadful  sensations  she  experienced,  as  is  given  in 
$  85,  to  which  I  refer.  She  added  that,  had  it  continued  a  little 
longer,  she  would  have  had  a  fit ;  of  which,  from  the  above  history 
of  her  case,  I  entertain  no  doubt,  but  of  course  I  did  not  attempt  to 
verify  it  by  experiment.  As  in  the  Author^s  cases,  no  persuasions 
could  induce  her  to  allow  this  experiment  to  be  repeated.  This 
took  place  in  the  spring  of  1846,  while  I  was  preparing  my  Abstract. 
There  can,  I  think,  be  no  doubt,  that  this  patient  would  have  seen 
the  odylic  light.  Indeed,  her  sensitiveness  was  so  extreme,  and 
her  case  in  all  respects  so  interesting,  that  I  had  the  intention  of 
pursuing  the  investigation  under  more  favourable  circumstances, 
when  she  left  the  Institution ;  but  she  only  did  so  to  join  her  hus- 
band abroad,  and  I  have  never  since  heard  of  her. 

The  next  case  that  occurred  was  that  of  a  lady,  since  dead,  who 
had  long  laboured  under  a  complication  of  disorders,  chiefly  of  the 
nervous  system.  My  learned  colleague,  Sir  W.  Hamilton,  showed 
to  her  and  to  her  sisters  my  Abstract ;  when  they  all  immediately 
declared,  that  in  that  work  they  found  the  explanation  of  the  fact, 
observed  for  years,  that  the  patient  could  never  feel  tolerably  com- 
fortable, or  obtain  sleep,  except  when  lying  in  the  position  from 
north  to  south.  As  this  proved  her  to  be  sensitive,  besides  con- 
firming the  Author  by  observations  made  long  before  his  work 
existed,  I  was  desirous  to  test  her  on  other  points.  Sir  W.  Hamil- 
ton introduced  me  to  the  family,  and  the  lady  most  obligingly  con- 
sented to  make  some  trials.  She  felt  strongly  the  action  of  magnets 
and  of  crystals,  precisely  as  the  Author  describes  them.  In  an 
extemporised  and  imperfect  darkness,  she  was  yet  able,  being  highly 
sensitive,  to  see  light  from  crystals ;  (I  did  not  try  magnets,  as  mine 
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were  but  weak) ;  and  was  able,  in  the  dark,  when  no  one  of  five  or 
six  other  persons  could  see  any  thing,  instantly  to  discover  a  rock 
crystal  wherever  it  might  be  placed,  by  the  light  it  emitted. 

Another  lady,  a  member  of  my  family,  subject,  occasionally,  to 
very  severe  headaches,  and  who  felt  very  distinctly  the  action  of 
magnets  and  crystals,  even  of  small  size  and  feeble  intensity,  was 
also  able  to  discover  a  small  rock  crystal  by  its  light  in  the  same 
way. 

A  boy,  nine  or  ten  years  of  age,  the  son  of  a  gentleman  residing 
near  Ambleside,  and  whom  I  saw  playing  on  the  lawn,  in  perfect 
health,  was  called  in,  and  shut  up  in  a  short  passage  between  two 
drawing  rooms,  which  could  be  tolerably,  but  not  perfectly  darkened. 
He  held  one  end  of  a  copper  wire  ten  or  twelve  feet  long,  which 
passed  through  the  key-hole.  When  the  other  end  was  placed  on 
one  pole  of  a  weak  horse-shoe  magnet,  he  soon  described  a  warm 
sensation  passing  up  his  arm  from  the  wire.  When  I  immersed 
the  end  of  the  wire  in  weak  nitric  acid,  the  sensation  was  different. 
The  wire  soon  felt  hot,  and  after  a  pause,  the  boy  called  out,  "  I 
see  a  fire.^'  On  further  enquiry,  he  described  this  in  his  own  lan- 
guage, but  found  a  difficulty  in  comparing  it  to  any  thing  he  knew ; 
but  at  last  he  said  it  was  a  shining  green  cloud  or  smoke.  Of 
course  I  had  carefully  avoided  telling  him  any  thing  whatever  of 
the  phenomena.  It  is  most  interesting  to  see  that  this  little  boy, 
who  probably  never  knew  what  kind  of  wire  he  held,  and  was  cer- 
tainly, if  he  had  known  it,  not  aware  that  copper  and  its  compounds 
tinge  ordinary  flame  green,  described  a  green  flame  from  the  point 
of  the  wire,  or  surrounding  the  wire ;  a  fact  always  observe^l  by 
the  Author  in  the  odylic  light  when  copper  was  used. 

The  same  boy,  in  various  crystals  of  rock  crystal,  rock  salt,  gyp- 
sum, heavy  spar,  galena,  and  Iceland  spar,  instantly  detected  the 
warm  and  cool  poles  in  the  lines  of  the  crystallographic  axes,  point- 
ing out,  in  some  crystals,  three  pairs  of  such  poles.  I  marked  these, 
unknown  to  him,  and  tried  him  again  in  the  dark ;  he  always  fixed 
on  the  same  poles  as  warm  or  cold. 

I  was  not  able  to  devote  the  necessary  time  and  labour  to  a  fur- 
ther study  of  such  cases.  I  bad  seen  enough  to  confirm  my  previous 
knowledge  of  the  Author's  minute  accuracy.  But  I  have,  at  difie- 
rent  times,  and  including  the  above  four  cases,  tried  twelve  persons 
with  magnets  and  crystals.  More  than  half  perceived  sensations, 
more  or  less  distinct,  from  passes  made  with  these,  and,  as  we  have 
seen,  four  were  highly  sensitive.    This  agrees  with  the  Author's 
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estimate  of  the  frequency  of  sensitive  persons ;  and,  as  far  as  tliej 
go,  my  imperfect,  but  carefully  performed  experiments,  confirm  wlial 
he  has  told  us  on  seyeral  important  points.  I  hear  almost  daily  of 
persons  exhibiting  some  of  the  phenomena  of  sensitiveness,  00  that 
those  who  wish  to  investigate  ^e  subject,  can  have  no  difficulty  in 
finding  the  means  of  doing  so. 

I  have  lately  been  informed  of  the  following  case.  A  lady,  during 
her  last  illness,  and  when,  I  understand,  speechless  (probably  from 
some  cerebral  affection),  was  observed  by  her  famOy  invariably,  Bfter 
having  been,  as  they  supposed,  comfortably  arranged  and  settled 
in  bed,  to  have  moved  in  a  short  time  so  as  to  lie  across  the  bed. 
After  they  had  long  in  vain  tried  to  counteract  this  tendency,  her 
relatives,  very  sensibly,  turned  the  bed  at  right  angles  to  its  former 
position.  From  that  time  till  she  died,  although  in  precisely  the 
same  state,  the  patient  never  changed  her  position  once,  as  she  had 
done  before,  and  gave  signs  of  satisfaction  at  the  change.  Her 
relatives  had  not  the  slightest  idea  of  the  cause  of  this,  and  it  oc- 
curred some  years  before  the  Abstract  was  published.  But  on 
lately  seeing  that  work,  they  at  once  recognised  the  facts  they  had 
observed,  and  obtained  the  natural  explanation  of  them. 

William  Gregory. 

B. 

The  experiments  to  be  here  briefly  noticed,  were  made  by  a 
gentleman,  well  versed  in  science,  on  a  lady,  when  in  the  mesmeric 
sleep.  This  lady  exhibited  various  remarkable  phenomena,  includ- 
ing clairvoyance  in  different  forms ;  but  into  these  I  do  not  here 
enter,  as  being  foreign  to  the  special  object  of  this  work.  All  som- 
nambulists, spontaneous  or  otherwise,  are  in  a  high  degree  sensi- 
tive, and  we  are,  therefore,  here  to  consider  this  lady  simply  in 
reference  to  her  odylic  sensitiveness  when  in  the  mesmeric  sleep. 
It  will  be  seen  that  her  descriptions  coincide  perfectly  with  those  of 
others  examined  by  the  Author  in  the  ordinary  state  (a  point  of 
much  interest) ;  which  again,  in  all  points,  agree  with  those  given 
by  Mile.  Atzmanmsdorfer  in  the  spontaneous  somnambulistic  state, 
as  recorded  in  $  480.  It  is  clear  that  the  only  difference,  in  regard 
to  these  phenomena,  between  the  ordinary  state  and  that  of  som- 
nambulism, is,  that  in  the  latter  the  sensitiveness  is  more  intense. 

April  9,  1846. — Mrs.  K.,  aged  twenty-eight,  in  the  mesmeric 
sleep,  produced  in  the  course  of  a  minute  by  Mr.  F.    Crystals  of 
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quartz  and  flnor  spar,  caused  the  hand  to  follow  thenu  When 
placed  in  the  hand,  it  was  spasmodically  contracted,  and  became 
rigid. 

April  13. — A  rock  crystal,  two  inches  long  and  half  an  inch  thick, 
was  conTulsiyely  grasped  in  the  hand,  and  the  arm  rose,  and  be- 
came rigid.  A  bilateral  crystal  of  selenite  (gypsum)  four  inches  by 
one  and  a  half  inches,  exhibited,  in  the  diffused  daylight,  a  ''  soft 
and  dimmish  light,  but  the  summit  very  bright,  and  with  rays, 
yellow  and  red.**  The  light  soon  became  too  intense,  and  ''  made 
the  eyes  water ;  she  could  not  bear  it"  A  short  time  after,  the 
flame  above  the  crystal  was  from  one  to  two  inches  higher,  the 
light  as  intense  as  before.  She  saw  five  points  of  light  (still  in  the 
ordinary  light  of  a  room,  with  the  blinds  drawn)  on  the  points  of 
Mr.  F.'s  fingers. 

April  17. — A  large  translucent  double  crystal  of  quartz,  each 
crystal  five  inches  by  one  and  a  half,  held  at  three  feet  distance, 
gave  out  a  light  too  brilliant  to  be  borne.  At  six  feet,  it  was 
"  pleasant  and  very  beautiful,  light,  yellow,  and  white,  rising  two 
inches  above  the  crystal,  flickering.  A  glow  of  light  all  over." 
Water  was  charged  by  these  crystals,  and  much  relished  by  the 
patient  It  was  somewhat  different  from  water  charged  by  the 
hand ;  it  tasted  warm  and  like  peppermint,  without  flavour.  A 
crystal  of  fluor  spar  charged  water  less  powerfully,  but  distinctly. 

April  20. — ^The  light  of  the  gypsum  crystal,  at  less  than  six  feet, 
was  too  intense  to  be  borne.  At  six  feet,  the  colours  were  "  beau- 
tiful, varied,  white,  yellow,  green,  and  blue."  It  soon  became  too 
powerful  even  there.  On  interposing  the  hand,  the  crystal  was  not 
seen,  but  only  a  strong  light  diffused  all  round  it  Even  three  or 
four  feet  further  ofi^  in  front  of  an  unclosed  window,  it  became  too 
powerful,  and  was  removed  on  account  of  the  over-excitement  it 
caused.    Passes  with  the  quartz  crystal  were  felt  very  vividly. 


A  notice  of  these  experiments  appeared  in  the  Critic  of  May  16, 
1846,  from  which,  with  the  permission  of  the  highly  qualified  ob- 
server, I  have  extracted  them. 

W.  G. 


H.  &  J.  PiLLANs,  Printers,  Edinburgh, 
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By  JuSTSJs  VOH  LtiBia.     New  Edition.     Complete  in  1  vo],,  icap,  8to. 

05.,  cloth. 

Tliij  ppe**tit  edition  !■  w  cotwjilpnibly  cnlnrgetl,  ih»t  it  iiiay  tie  Tfgpnkd  u  ^mmi  >  »iiw 
work.  Th(3  filiject  of  the  nutkor  Jijus  bceu  to  pirejifiil  *  sort  wf  birH**HCf_vt'  %ii?w  of  Ctifmittiy 
m  nil  lis  ynripu^  B*p4!L*ls  &iid  ri<'l!ilUinFi«  to  sia*ir  it«  importanct*  tife  a  mt^ani  of  ttnrolilitig  I  he 
secrets  tif  nftturo,  Jiiirt  ttbo  to  fliicw  (Ite  mflwciicy  wliivli  it  G:i:c^rt!i>f  tkreugli  Jt»  i^rioitt 
appliiiiticniif  in  inAnufjiieturc^,  HgricuLtuTi*  und  medicine^  on  ^^vt  ^v&naA  social  coiJiilitiiKB 
<jf  man^kiiiil. 

A  Jtifgo  fiortiun  cif  tlie  work  is  dti%-i]itcd  t<j  tlti^  consiilemlioii  of  tlio  mbjocto  of  i^mxm- 
tation,  putrefactioti,  the  um  of  niftntirc^.*  iiutritiou  and  n^spimtioo,  witli  rtiftdU  of  tli« 
Riitltrir'fl  rt'iNL'iireUpi  oil  d]ototla^  and  obner'mtEnnm  cm  the  conipkntife  nutTitiTc  ^ml^e  of 
difFtronl  uriicfci  ^if  fi>od. 
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Or^  The  New  Aut  of  Transport.     Its  Management,  Prospects,  an '> 
RL'ktians,  Coraracrcial,  Financial,  and  Sc>cial;  with  an  Exi>oskior  ^. 
the   Practical   Results  of  the   Kaihvays  iti  operutioii  in  the  Uni"» 
KifijTtlom^  on  the  Coiitiuent  and  hi  America*    By  Dioktsius  LAKrk>E   . 
]>.C,L.      12mo.      12j?.  1 

Thtfl  wfirk  lA  intended  tu  fill  w  vuiil  in  our  indtjstrml  litiriitiirt,  NotbihE  tsiif  liilli  t 
bt'uu  publisbiilf  ill  whu'b  tlm  TnHtiiiEi''Ui€nt,  prospects,  nnd  rilatjc^iii  of  nnlwAvt  in  gctj* » 
arij  rcjjtnrdt'd  in  n  Ingh  nnd  i^'oiral  ]KiJiit  of  \ie»,  bihI  in  which  iheir  ctfininerd«ll  \ 
ioiiAl  rdutjonf  ainl  effect*  nrc  invt^tigntcd. 

The  vatiiiiic;  o|ifn.a  witli  twu  prdiminun'  diaptt'rs;  in  imo  of  wlikb,    th<?   itiflum 
ii]]]irm'f;d  irani^port  on  livihtatmn  lAiliHCDSSod;    mid  in   ihe  titlicr,   &  shoTt    hisjiUir  -tr. 

tr(j«]>cct  id  givtm  iif  land-trMiisport  t"  tho  present  lime.  Tljis&e  arc  succocdt^d 
analysis  of  ibo  bu$inti^»  ^i  t^e  thiuf  departments  of  a  nuLway  eitablishnicul*  1 
thcso  i»  coufiidcroil  in  a  suppurate  LihupU'r. 

Tlip  cir^umstanL-g^s  vt\ihA\  (]vt4.'rm>nf!  tlie  durability  of  a  railway,  nnd  thf  pi 
which,  under  ^y^ix  ciiuditiotiS;,  tlie  isupcrficial  itnjcture  uf  thv  road  iniLy  be  vxpt 
require  renewal,  arc  dticms^s-;*!  in  the  1ir»t  of  then*  chapters,  &nd  a  ^  iew  %%  takcu 
griidunl  development  of  railway*  in  Kn^^laud^  and  of  tlie  eupital  they  liaTe  nbtorbei  ^ 

The  chapter  on  ioconiotivc  poller  cniitainfl  an   escporition   of  ihe   luauner  in    vv^.        i 
refont  should  be  kept  of  the  ikcrforniaiJi:!'  af  the  loepmflttvc  »tf»ek,illu?tTalcd  by  e- 
dniwii  from  »ovvral  foreign  railroads.     The  average  daily  work  of  loconi utiles  in  \. 
and  oil  the  Continent^  their  average  coiiemmption  of  fuel,  the  fnbriciiAloii  and  rojil,  uf  «:4ike, 
anil  otht'tr  expcnaef  attending  the  Womotivc  stoek,  are  e^tplained. 

In  the  chapter  on  tbtj  cnrTyiug-stockj  the  average  wrork  obtaitied  from  tltc  Tarious 
ela-ORC!!  of  vchiclg»  on  the  mi  I  way »  of  England  and  thv  Cununint  ure  ei{iniincd«  an<l  th« 
RVCTage  dialaxices  which  they  several Jy  ran,  the  amount  of  sttick  n^osim-y  lo  work  a  gff  im 
traffic,  &d.,  are  iwvo*tTgated.  The  questions  of  the  maintetiance  ftnd  rcpodurtiflo  i»f  the 
rfdl]|]ij4  stock  in  diseus^ied  at  leojifth  in  %  evparate  ehnpttfi-. 

These  chapluTS  are  niifceeded  by  two  on   the  stntionfi:,  and  on  the  elearing4idiii«,  in 
which  the  detaili  of  the  busine!*  cum preh ended  under  thr«e  important  beads  an  difcufsed. 
A  detailed  analysis  of  the  pAj^engers^  and  guodn'  trmftic  is  given  in  die  nc^  chapter* 


Pkeujiatics  of  Hei:o  of  ALEXAKpnu,    Fcap*  4to.,  cloth,  12*.  (kt 

This  work  carnpriscs  dcsrriptions  of  many  of  the  Elcrnetitary  parts  of  all  Slctim  Enfinn, 
whik>  thopc  alee  of  most  other  Macliineis arc  mentioned*  It  will  be  a  maitcr  of  surpme 
to  the  Teadcr^  of  the  Ijook,  to  iin^l  that  many  inventiodi  couiidered  of  niodcnj  ori^iu^  luv 
described  by  IlcrOj  who  is  BUpfWiied  tc^  liavo  flouiiihed  about  th«?  vf^ar  li#(>  b,c  Thw 
wtirk  ia  illustrated  by  SO  engmvtng^on  wood^  taken  from  the  bei^t   exainpteA  which  Ike 
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JHE  BORROWER  Wn  i 
The  borrower  must  return  this  item  on  or  before 
the  last  date  stamped  below.  If  another  user 
places  a  recall  for  this  item,  the  borrower  will 
be  notified  of  the  need  for  an  earlier  return. 

Non-receipt  of  overdue  notices  does  not  exempt 
the  borrower  from  overdue  fines. 
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